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Despite a significant population increase and lobbying pressure from the dairy industry, 
the commercial sales of dairy milk in Canada have been declining for the past decade. It is 
known that younger consumers, those between ages 19-39, are facilitating this trend. However, it 
is uncertain what particular factors have caused this large-scale consumer preference to change 
that affects population and environmental health, respectively. There is a shortage of academic 
research dedicated to the topic of understanding consumers' attitudes towards this product, 
particularly in a Canadian context. Therefore, this study aims to improve understanding of how 
university-aged consumers perceive dairy milk in Ontario using the Theory of Planned Behavior. 
This study also aims to clarify what the most pertinent demographic influences are and identify 
the key barriers and motivators of dairy milk consumption. 
 To test theorized relationships, an online survey of University of Waterloo students was 
undertaken. Responses were analyzed by calculating standard errors, p-values, effect plots, odds 
ratios, and bivariate tables. The results revealed there were many factors associated with 
consuming dairy milk, both in terms of motivators and barriers, in regards to environmental and 
climate beliefs, animal welfare beliefs, health beliefs, behavioural beliefs, normative beliefs, and 
control beliefs. Within the demography context, diet, gender, ethnicity, and having children were 
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Chapter 1: Introduction 
 
 
In recent years, significant changes have taken place that have affected the dairy industry 
and one of its most important products: dairy milk. The dairy industry in Canada operates under a 
supply management system. It is responsible for the long-term production of cow’s milk and its 
related products such as dairy-based ice cream, cheese, and yogurt. Like many commodity supply 
management systems in Canada, it allows the dairy sector’s domestic supply to be matched with 
domestic demand (Muirhead, 2014). This management choice puts Canadian consumers into a 
position where their food/beverage choices can directly change the quotas (the set amount of milk 
that depends on anticipated demand) that dairy producers have, and therefore change the market. 
Since 1980, the Canadian population has been choosing to consume less dairy milk, and this has 
directly changed dairy milk production (St. Pierre, 2017). For example, there were 98.31 litres 
available per person per year in 1980, but by 2015 the number of litres available fell to just 64.09 
(St. Pierre, 2017). This means that there was a 34.81% decrease in the amount of dairy available 
per person. 
In most cases food production increases with population growth and has been documented 
with meat and agriculture production (Berners-Lee et al., 2018); however, this is not true in the 
case of dairy products. Considering that the Canadian population grew 45.6% larger, from 24.52 
million in 1980 to 35.7 million in 2015 (Statistics Canada, 2020), the decrease in dairy 
consumption is even more significant. It is clear that dairy is not being consumed as it once was. 
Still, it is important to evaluate why specifically dairy milk consumption has declined through 
time, why it is relevant from a research perspective, and its connection to environmental 
sustainability, human health, and the economy.  
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Different dairy products have had fluxes in popularity across Canada for many years. The 
per capita availability for the most popular dairy products from 1960-2018 (found in Appendix 
A) illustrates how consumers have either increased or decreased their consumption of various 
dairy-based products over time. It is visually apparent that there has been a gradual decreased 
consumer demand for processed and cottage cheeses, but a more significant decline for ice cream 
(Appendix A). These specific changes in consumption are attributed to the idea that Canadians 
have begun to prefer healthier lower-fat products (St. Pierre, 2017). As a contrast, the amount of 
cheddar and variety cheeses available per person has steadily been increasing since the 1980’s 
(Appendix A). From 1960 to 2015,  the amount of yogurt available per capita has increased from 
1.6 litres per person to 10.9 litres per person (St. Pierre, 2017). However, between 2015 and 2018, 
there has been a reduction in the amount of available yogurt for consumers (Appendix A); this is 
a trend that may possibly continue over time and should be monitored. Notably, the product that 
has undergone the most change in the dairy industry is fluid dairy milk. Since 2009, per capita, 
milk consumption has fallen for all types of milk, including flavoured selections, cream, standard, 
and all skim varieties (St. Pierre, 2017).  
This change in dairy milk’s popularity is interesting because it is unexpected. Dairy milk 
was once seen as a staple food, marketed heavily by the dairy industry, and yet its sales have had 
an inverse trend with the Canadian population. Until 2019, dairy was its own food group in 
Canada’s Food Guide recommendations (Canada’s Food Guide, 2019). Dairy, especially dairy 
milk, was seen as a staple food item for many years. Drinking dairy milk every day, either with 
breakfast cereal or a glass with dinner, was the norm in North America 50 years ago (DuPuis, 
2002). In the early 20th century, health researchers began touting that dairy milk had health benefits 
after conducting a study on rats (DuPuis, 2002). This led to an increase in marketing for the dairy 
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industry, which presented dairy as a potential cure for osteoporosis in the 1970s (DuPuis, 2002). 
Dairy advertisements were prolific by the 1990s and encouraged consumers to choose milk with 
memorable “Got Milk” advertisements that were peppered with celebrities and athletes (DuPuis, 
2002). In Canada, the advocacy group “Dairy Farmers of Canada” (DFC) works to influence public 
policies that maintain the viability of Canadian dairy producers and to promote the health benefits 
of dairy products. In 2019, the DFC received $345 million (CAD) and is expected to receive $1.75 
billion CAD over the next eight years (Agriculture and Agri-Food Canada, 2020). Despite dairy 
milk being a staple food item for over a century and the amount of money spent on increasing its 
sales, dairy milk consumption is declining. This declination is especially unexpected since the 
Canadian population has increased by 11.2% from 2006 to 2018 (Statistics Canada, 2017). With a 
substantial population increase, it would be expected for dairy sales to grow as well.  
The change for dairy milk consumption is important, especially in terms of the Canadian 
economy, human health, and the environment. Dairy, including milk and other related products, is 
a major economic agriculture product; it is Canada’s second-largest agricultural industry and is the 
largest agricultural sector in Quebec (CDIC, 2018). There are significant financial stakes in this 
industry; from 2018-2019, the total net farm cash receipts from dairy production was almost $7 
billion (CAD), and the manufacturing shipments neared $15 billion CAD (CDIC, 2018). From an 
economic standpoint, it is important to understand exactly why Canada is losing one of its most 
profitable products.  
While the economy is important to maintain, it is equally important to address the 
potentially negative impacts that dairy has on the environment and human health. By 
understanding consumers attitudes towards dairy milk, it may be possible to see if consumers 
perceive the product as harmful, since some studies suggest the consumption may lead to ill health 
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effects (Leonardi et al., 2012; Michaëlsson et al., 2014; Silanikove et al., 2015). This may have an 
impact on consumers in terms of health, but also may reflect differing dietary recommendations. 
Understanding consumers' health perceptions of dairy milk may also be useful for health-centric 
companies who may need evidence that consumers can change their food behaviours and that they 
desire healthier alternatives. Additionally, discovering the influential factors that affect dairy milk 
consumption will also be beneficial for researchers who are interested in the dietary and health 
habits of young adults. 
Another concern regarding the decline of dairy milk consumption is a growing concern for 
the natural environment. For example, all available dairy milk alternatives (almond, soy, etc.) are 
better for the planet as compared to dairy milk. A single glass of dairy milk results in nearly three 
times more greenhouse gas (GHG) emissions and takes up nine times more land than any other 
milk alternative (Poore & Nemecek, 2018). While it is clear that dairy production directly impacts 
environmental sustainability, it is unclear if this shift in consumers behavior has occurred due to 
people moving towards dairy milk alternatives or away from dairy milk due to other concerns such 
as the environment, health, price, or change in taste preferences. If consumers do move away from 
dairy milk due to environmental concern, it will likely provide companies with incentives to 
become more environmentally sustainable. Moreover, understanding consumers' attitudes related 
to dairy milk may also help inform researchers or environmental advocacy groups about which 
demographic group cares and changes their behaviours. Unfortunately, at this time, there is a 
deficit of academic information dedicated to the topic of understanding consumers’ attitudes 
towards this product, particularly in a Canadian context. Ultimately, the behavioural shift from 
dairy milk is relevant because the product affects human health, the environment, and the 
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economy. By capturing attitudes towards dairy milk, this research study will aid in understanding 




1.1 Problem Statement 
 
 
The commercial dairy industry in Canada is facing a nationwide decline that is challenging 
the economic viability of all fluid dairy milk products (St. Pierre & Statistics Canada, 2017). Dairy 
milk is an important agricultural asset in Canada but has adverse health and environmental 
implications that should not be ignored (Leonardi et al., 2012; Michaëlsson et al., 2014; Silanikove 
et al., 2015; Poore & Nemecek, 2018). Unfortunately, it is not well understood as to why the 
commercial sales are declining, despite having a significant population increase and more financial 
pressure to consume dairy milk from Dairy Farmers of Canada (Agriculture and Agri-Food 
Canada, 2020; St. Pierre, 2017; Statistics Canada, 2017).  
Young adult consumers, those aged 16-24, are a tangential demographic group that has 
been decreasing their consumption of dairy products due to perceived adverse health reactions 
(Bates et al., 2017). This group is likely predictive of sales into the future, as this becomes the 
most significant demographic. However, without properly evaluating the attitudes, beliefs, and 
norms of this demographic group, it is unclear which factors are most significantly posing as the 
barriers or drivers of consumption. Many foods, such as dairy milk, play a role in an individual’s 
life beyond just nutritional requirements (Macdiarmid et al., 2016). Therefore, if these factors are 
not well understood, it may be challenging to attain sustainable and healthy consumptive 
behaviours towards dairy milk. There is a substantial gap in academic literature regarding the 
consumptive behaviours surrounding dairy; while some studies have targeted this issue, very few 
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have done so in recent years. Moreover, the Canadian context is important to explore, since there 
is a cultural influence regarding dietary habits (Mathieson et al., 2015). For these reasons, this 
research will contribute to addressing this knowledge gap in a meaningful way, especially since 
both health and environmental factors are evaluated in-depth. Ultimately, when these factors are 
better understood, it may be easier to achieve sustainable dietary habits by integrating personal, 
social, health, environmental, and cultural values into future dietary recommendations, marketing 
outreach, and academic research.   
 
1.2 Research Questions and Objectives  
 
This thesis aims to examine the most significant factors that encourage or discourage dairy 
milk consumption among Canadian university students. By capturing the attitudes of this key 
demographic group, researchers will be better able to understand dairy milk consumption that will 
be predictive of future dietary and economic trends. This knowledge will lead to deeper insights 
that may contribute to sustainability and health research since dairy milk consumption can lead to 
or exacerbate environmental and specific health issues (Michaëlsson et al., 2014; Venter et al., 
2015; Kristensen et al., 2015; Chakraborty et al., 2017). To this end, this research will answer the 
following research questions: 
 
(1) What demographic factors affect dairy milk consumption among university students in 
Canada?  
(2) What are the key barriers and motivators for both consuming and discontinuing 
consumption of dairy milk?  
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The thesis is laid out as follows: In Chapter 2, the literature review will discuss relevant theory, 
synthesize the major factors of dairy milk that influence dairy milk consumption, and present the 
related hypotheses. Chapter 3 presents the methodology of this study, including context, the survey 
instrument itself, and data analysis. Chapter 4 reviews the results as they relate to demographics, 
environmental beliefs, health beliefs, normative beliefs, and control beliefs. Lastly, Chapter 5 
discusses the implications of the results as they pertain to the literature as well as the study’s 

















Chapter 2: Literature Review 
 
The literature review will first engage with relevant theory to build a theoretical 
apparatus upon which to undertake this research. Then a review of the literature will synthesize 
the health and environmental effects of dairy milk and present associated hypotheses for testing 
in this research.   
 




The following section will review and discuss the Theory of Reasoned Action and Theory 
of Planned Behavior as they relate to this research. A conceptual framework is then presented, 
which unites these two theories to better understand the factors contributing to a decline in dairy 
milk consumption.  
 
2.1.1 Theory of Reasoned Action 
 
First, The Theory of Reasoned Action (TRA), seen in Figure 1 (below), was developed as 







Figure 1 – Theory of Reasoned Action Model (Fishbein, 1979). 
 
The TRA differed from the latter approach because it did not attempt to predict attitudes; 
instead, it offered a way to use attitudes as a method to predict and explain human behaviour 
(Fishbein, 1979). The theory argues that behaviour is not performed automatically or 
thoughtlessly. It supports the idea that behaviour should be thought of as the outcome of 
behavioural intent dependent on two main attributes: the use of personal attitudes to predict or 
explain a specific behaviour and perceived subjective norms (Fishbein, 1979). These two aspects 
play a considerable role in a person’s inclinations towards the performance of a given behaviour 
because the intention to perform a particular behaviour is a joint function of either favourable or 
unfavourable attitudes or norms (Ajzen, 2012).  
However, the main criticism of this theory is that it was meant to be explicitly confined to 
behaviours in which people have volitional control over (Ajzen, 2012). For that reason, the TRA 
is best suited for social psychology research, which is a severe limitation to the theory since it 
could not be extrapolated to all research fields (Ajzen, 2012). There are many behaviours, even if 
they are under volitional control, that can still be challenging to execute. In order to account for 
the behaviours where consumers may have limited control, the TRA needed to be altered to take 
the degree of control over the behaviour into account (Ajzen, 2012). 
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2.1.2 Theory of Planned Behavior  
 
 The Theory of Planned Behavior (TPB), seen in Figure 2, was the result of adding a control 






Figure 2 – Theory of Planned Behavior Model (Ajzen, 1991). 
 
According to the TPB, behaviour is the function of three major considerations: (1) the 
belief about the likely outcome or the behaviour and the evaluation of such (i.e. behavioural 
beliefs); (2) beliefs about normative human expectations and actions of referents and motivation 
(i.e. normative beliefs); (3) beliefs about the factors that either assist or stop the performance of 
the behaviour and the perceived power of these influences (i.e. control beliefs) (Ajzen, 1991). The 
perceived behavioural control (PBC) is meant to be a predictor of intention and behaviour and is 
comparative to the concept of perceived self-efficacy or the belief in one’s ability to succeed in a 
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behaviour (Ajzen, 2012). Like the attitude and norm variables, the PBC is assumed to follow 
directly from beliefs; in this case, beliefs about resources or challenges that ease or impede the 
performance of a behaviour (Ajzen, 1991).  
In general, the more favourable an attitude and subjective norm is, the PBC is greater, as 
is an individual’s intention to perform the behaviour (Ajzen, 1991). If a degree of control is proven, 
then people are expected to execute their intentions (Ajzen, 1991). Intention usually comes before 
behaviour; nevertheless, in cases where some behaviours are challenging to perform, the PBC can 
be considered an addition to an individual’s intention since it influences perseverance (Ajzen, 
2012). The power of each control factor to alter the performance of a behaviour is expected to 
contribute to the PBC proportionately to a person’s subjective probability that the control factor is 
present (Ajzen, 1991). In this way, the addition of this variable adds to the TPB’s credibility, 
validity, and versatility.  
 The TPB has been used effectively to predict certain behaviours within food research 
(Ajzen, 2015). This theory has been used to understand the factors behind the consumption of soft 
drinks (de Bruijin et al., 2009), organic foods (Al-Swidi et al., 2014), and dairy milk (Kim et al., 
2003). With the application of the TPB in the dairy milk study, researchers found that older adults 
are strongly affected by attitudes and the PBC when it comes to the intention to consume dairy 
(Kim et al., 2003). Social norms played the least important role in this demographic, since the 
participants tended to live alone or had limited contact with family and friends (Kim et al., 2003). 
This study allowed researchers to understand the behavioural intent of this group of consumers 
better, which ultimately led to better strategies aimed to increase the consumptive behaviour of 
this target group (Kim et al., 2003).  
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2.2 Factors Known to Influence Dairy Consumption  
 
 
 Numerous factors are known to influence dairy consumption as presented by the literature: 
geography, health, environment, attitudes, social norms, and perceived behavioural control. The 
most pertinent features of these factors will be discussed in this section since they are important in 
understanding the key demographic influences as well as the key barriers and motivators affecting 
dairy consumption. 
The geographical context is relevant in this study since it has not been previously focused 
on in other studies. Numerous studies examine the factors that relate to consumptive behaviours 
within food research: Shah & Mohamed (2011) analyzed the willingness to purchase religiously 
acceptable meats, Yadav & Pathak (2016) examined the demographic differences surrounding 
organic foods, and Vanhonacker et al., (2013) addressed factors related to sustainable consumption 
in. However, there are fewer studies that exclusively look at the factors that influence the 
consumption of dairy milk. A few notable examples that evaluate the factors related to dairy 
consumption are Nolan-Clark et al., (2011), Boniface & Umberger (2012), and Kurajdová et al., 
2015). Even fewer studies, like that of Kim et al., (2003) and Lacroix et al., (2016), explore these 
factors in a North American setting. Only the Lacroix et al. (2016) study focuses on Canada, but 
mainly recruited participants from Quebec. The geographical context in which this type of research 
is conducted is important because consumers have different acceptances of functional foods and 
beverages, depending on where they are from (Siegrist et al., 2015). For example, dairy products 
are a significant component of Western diets but are not a part of traditional cuisines in China 
(Rozin, 2007). Geography influences a food product’s popularity, frequency in consumption, and, 
ultimately, the economic value of the product (Siegrist et al., 2015). Factors relating to dairy 
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consumption have been analyzed across many different countries such as India (Kumar & Babu, 
2014), Turkey (Yayar, 2012), and Vietnam (Trung et al., 2014) with differing results. To highlight 
an example, in Vietnam, the most important factor that determined the population’s purchasing 
behaviour was the price, followed by convenience in purchasing (Trung et al., 2014). In contrast, 
in Slovakia, the taste is both the primary motivating factor, as well as the most discouraging for 
consumers (Kurajdová et al., 2015). Since these results are specific to the region, the results of 
these studies are not as important to study from a Canadian perspective. Instead, the attitudes, 
social norms, and perceived behavioural controls that create the behavioural intent, which leads to 
a behavioural change, are important to evaluate.  
 Several studies that examined the factors related to dairy consumption, placed high 
importance on health attitudes (Kim et al., 2003; Nolan-Clark et al., 2011; Boniface & Umberger, 
2012; Trung et al., 2014; Van Loo et al., 2013; Kurajdová et al., 2015; Lacroix et al., 2016), likely 
because dairy has a direct and mostly positive impact on human health from a population 
standpoint (Thorning et al., 2016); for this reason, health is a critical construct to include in this 
study. However, these studies all have a serious limitation because they do not factor in the impact 
of environmental knowledge in food consumption. The most recent Canadian study highlighted 
this impact as a significant limitation because the researchers found consumers were interested in 
the origin and welfare aspects of their dairy products but were not able to statistically represent 
those specific attitudes in their study (Lacroix et al., 2016).  
Environmental concern has altered the consumption behaviour for all purchasing groups, 
but most strongly for adolescents (age 13-18) and young adults (age 19-39) (Jang et al., 2011). 
Millennials (born between 1981-1995) and Gen-Z (born after 1996) generations are more active 
than other age groups in terms of both environmental issues and knowledge, which may be 
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reinforced through social media use (Kanchanapibul et al., 2014). This involvement leads to a 
significant influence on their green intention or their desire to consume sustainably 
(Kanchanapibul et al., 2014). Since the target group of this study is in university, it is critical to 
include an environmental variable; the inclusion of the environmental variable is mainly seen in 
studies that examine the factors that impact sustainable meat or fish consumption (Verbeke & 
Vackier, 2005; Mathijs, 2015). Within these papers, the most important attributes related to 
consumption and environment are ethical/moral concern (i.e. animal welfare), the origin of the 
product, and the perceived environmental impact. This element may be crucial in understanding 
why consumer habits relating to dairy milk are changing in Canada. The aforementioned factors 
are more consistent across these country-specific studies and will be expanded on in the following 
section.  
In terms of attitude, the most important influencing factors are health attitudes, 
environmental attitudes, and taste. For example, bone health is a critical attribute since dairy 
consumption and bone health are believed to be closely related (Rizzoli, 2014). Nutritional factors 
have been included in several studies and include criteria such as calorie, vitamin, mineral, and 
protein content (Boniface & Umberger, 2012). Additionally, negative aspects such as fat and 
cholesterol content, and self-reported “feeling sick” after consuming are relevant as well (Boniface 
& Umberger, 2012). Environmental attitudes have not been studied in conjunction with dairy milk 
consumption, however other food-centric studies have highlighted this as a critical factor (Van 
Loo et al., 2013; Zur & Klöckner, 2014). Environmental attitudes include aspects such as 
awareness of environmental impacts of dairy like pollution, crop, water, and land uses (Zur & 
Klöckner, 2014). Environmental attitudes also encompass moral beliefs and capture concerns 
about animal welfare and loss of biodiversity (Zur & Klöckner, 2014). Lastly, quality is an aspect 
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under the health attribute because consumers find factors like taste, satisfaction, and safety are 
critical (Kim et al., 2003; Van Loo et al., 2013). 
Social norms are another dimension which are contingent on social pressures from friends, 
family, and others in a consumer’s life who may or may not choose to consume certain products 
(Paul et al., 2016). This attribute is relevant because people change their purchasing behaviours 
when buying for themselves versus their family; one study showed women with children are more 
likely to buy more milk, as compared to single women (Kurajdová et al., 2015). These social 
pressures can come from a variety of sources like friends and family, health professions and dietary 
advisors, messages from agri-food and restaurant industries, and internet and media influences 
(Lacroix et al., 2016). 
Finally, the perceived behavioural control refers to how the product ends up with the 
consumer and includes attributes like availability, access, price, and self-reported frequency of 
consumption (Paul et al., 2016). These factors provide influences that are essential to measure to 
predict dairy milk consumption.  
 
2.3 Demographic Characteristics and their Genetic Differences 
 
 
 One of the most relevant and topical factors surrounding dairy milk consumption is 
genetic differences among people. This section discusses genetic factors such as lactase 
persistence, lactose intolerance, and how genetic factors can influence the interpretations of 
research studies on this topic.  
Humans are the only known species that consume the milk meant for another species’ 
offspring. This unconventional practice began with Neolithic Central Europeans around 7,500 
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years ago, situated in between the Central Balkans and Central Europe (Itan et al., 2009). The 
evidence of consumption indicates that dairy was not first consumed fresh, but in fermented forms 
such as butter, yogurt, and cheese as a source of sustenance (Itan et al., 2009). After analyzing the 
genome of Neolithic Central Europeans, researchers discovered that a widespread genetic mutation 
(lactase persistence) occurred 4,000 years ago, allowing certain adult Europeans to biologically 
process raw cow’s milk (Mathieson et al., 2015).  
While lactase persistence allows humans to drink non-human milk, lactose intolerance 
occurs when humans cannot drink non-human milk without some digestive issues (Leonardi et al., 
2012).  It is estimated that only a third of adults globally can drink milk without any digestive pain 
(Leonardi et al., 2012). Populations in parts of Africa, East Asia, Southern Europe, and the Middle 
East have shown the lowest levels of lactase persistence by region (Leonardi et al., 2012). In North 
America, Indigenous populations have the lowest levels of lactase persistence (Leonardi et al., 
2012). Since most of the global population cannot digest raw milk as easily as most of the European 
population, lactose intolerance is far more prevalent than lactase persistence.  
Ethnicity and lactase persistence are related to dairy intake, but few studies have 
investigated these factors in a North American context. A cross-sectional research study 
investigated these factors in Davis, California, which is considered a good representation of a 
diverse North American city because the majority of dairy consumption studies have focused on 
Northern European populations where dairy consumption is statistically higher and the populations 
are ethnically homogeneous (Chin et al., 2019). This study aimed to get an ethnically diverse 
sample due to these issues of ethnic homogeneity in research, 50% of the sample was White and 
the other ethnicities were loosely classed as African-American, Asian, Caucasian (White), and 
Hispanic (Chin et al., 2019). By not including more specific ethnic groups, there is a higher 
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likelihood of the perpetuation of ethnic erasure in research studies. The omission or broad 
classification for ethnic groups poses serious issues for health-related studies in particular since 
there are known genetic factors that affect the absorption of calcium, Vitamin D, and other 
potential benefits of dairy products. Therefore, health recommendations need to take specific 
ethnic groups into consideration, otherwise their results are not practically beneficial to the diverse 
populations that comprise North America. Though this particular study did classify ethnic groups 
broadly, it found that White people consumed more cheese, yogurt, and “habitual total cow’s milk” 
than the other ethnic groups regardless of having the lactase persistence trait or not (Chin et al., 
2019). Interestingly, fluid dairy milk and plant-based milk consumption were not strongly 
associated with different genotypes or ethnicity (Chin et al., 2019). However, when looking at just 
the group that has lactose persistence, it was seen that White people did tend to consume more 
dairy milk only if they had this genetic trait (Chin et al., 2019).  
Understanding the genetic differences in dairy milk tolerance can affect how research 
results may be understood. For example, Rozenberg et al. (2016), conducted a literature review of 
articles from 1966-2013 with only the keywords “dairy products,” “bone,” and “muscle.” By only 
reviewing primarily European articles that were written in English, the researchers concluded that 
there was only a slight positive association between dairy intake and weight gain (Rozenberg et 
al., 2016). The study also found that there is a limited positive association between fracture rates, 
arthritis, and cardiovascular diseases with low-fat dairy products (Rozenberg et al., 2016). While 
Rozenberg et al. presented the central trends in dairy research through the decades, the greatest 
caveat in this study is that it predominantly evaluated European populations and European studies. 
North America is a diverse area, so results should not be generalized to a single genetic population 
when publicizing the benefits of dairy milk consumption.  
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Gender is another important and consistent factor related to genetics, animal welfare, and 
social roles. In general, women tend to show more concern for animals and hold negative 
attitudes towards the human use of animals (Cornish et al., 2016 & Lacroix et al., 2016). This 
may be due to many factors like the perceived masculinity of consuming animal products, 
spending more time with animals, feeding companion animals, and, most importantly, a 
woman’s social role as a primary caregiver elevating her concern for animals (Cornish et al., 
2016). Compared to men, women were also more likely to express concerns about animal 
welfare and the environment (Lacroix et al., 2016). Another notable difference between men and 
women was that women reported having more feelings of “discomfort” regarding drinking 
another mammal’s milk (Lacroix et al., 2016). Another study found there was a difference in 
motivation to consume dairy milk between younger and older women (Nolan-Clark et al., 2011). 
Younger women were less likely to consume dairy milk if they had a fear of weight gain, 
perceptions of adverse health effects, and had medical advice against it (Nolan-Clark et al., 
2011). Conversely, older women were most influenced to consume dairy milk if it was advised 
by their primary care physician, particularly if they had concerns about osteoporosis (Nolan-
Clark et al., 2011).  
Stated formally, 
 
Þ H0 – Demographic characteristics will not influence consumers’ intention to consume 
dairy milk  




2.4 Environmental and Climate Impacts 
 
 
 Many studies assert there is a relationship between dairy production and environmental 
and climate impacts. This section discusses the literature that is related to the direct impacts of 
dairy production such as climate, greenhouse gases, fertilizers, biodiversity, and water use. 
The variance and volatility of climate change on the natural environment is a direct threat to 
achieving global food security (Wheeler & von Braun, 2013; Shindell et al., 2012). Since the global 
population is anticipated to rise between 8.1 billion and 10.6 billion by 2050, mitigation measures 
are necessary to meet growing demands (Zlotnik & Bloom, 2011). According to the Food and 
Agriculture Organization of the United Nations (FAO), animal agriculture is responsible for 14.5% 
of total greenhouse gas emissions (Gerber et al., 2013). Of that percentage, 65% of those emissions 
come directly from beef and dairy cattle (Gerber et al., 2013).  
Dairy production has widespread environmental impacts (Kristensen et al., 2015; White, 
2016). A case study in Denmark examined the effects of dairy production for the last century and 
found that nitrogen, in the form of potent greenhouse gas, had increased from 40 to 148 kg per 
hectare (ha) of farmland (Kristensen et al., 2015). The study also found there was considerably 
more land needed to raise dairy cattle, more milk produced, and overall more direct greenhouse 
gas emissions expended in relation to this industry compared to traditional methods of dairy 
farming (Kristensen et al., 2015). Water usage is particularly high for this sector due to the water 
needed to grow crops to feed the cattle, the water the cattle consumes, and water used to clean the 
dairy facility (White, 2016).  
To be more efficient, dairy farming has become increasingly intensive and has required 
farmers to use high volumes of fertilizers (Ramilan et al., 2011). Adding nutrient-rich fertilizers 
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into the soil can enhance plant growth, but the disproportionate addition of fertilizers can create 
both environmental and financial challenges. Large and small-scale farms are very susceptible to 
fertilizer runoff from farming operations. Ultimately, this fertilizer runoff will enter and affect 
rivers and lakes and spread quickly to other coastal waterways through the movement of soils or 
water, since plants cannot absorb all of the surplus nutrients (Chakraborty et al., 2017). 
Fertilization also triggers algal and plant growth, and when overgrowth occurs, it is referred to as 
cultural eutrophication (Chakraborty et al., 2017). Cultural eutrophication causes a decrease in 
oxygen levels, which can lead to ‘dead- zones’ in aquatic systems causing anoxic conditions that 
affect fish, amphibians, invertebrates, aerobic bacteria, and higher-level organisms (Chakraborty 
et al., 2017). Decreased oxygen is known as hypoxia, most likely results in the death of plant and 
animal species alike (Chakraborty et al., 2017). Cultural eutrophication, which is triggered by 
fertilizer runoff from dairy farms, is a threat to biodiversity. 
Correlated with this potential loss of biodiversity, the value of water ecosystems and 
associated potential losses are commonly ignored or greatly underestimated by the public (Mueller 
et al., 2016). In a case study in New Zealand, Lake Rotura was significantly and negatively affected 
by fertilizer runoff from dairy and dry stock farming (Mueller et al., 2016). The social damage 
costs (such as outdoor recreation, tourism, and improving the overall quality of human lives) were 
estimated at 94-138 million New Zealand Dollars (NZD) (approximately 79-117 million CAD) 
and the environmental costs necessary to remediate the damage inflicted on Lake Rotura was 
calculated to be $14-48 million per annum (Mueller et al., 2016). This result indicates that dairy 
production should be more closely monitored, since it does have long-term environmental effects 




Þ H0 – Environmental and climate beliefs will not influence consumers’ intention to not 
consume dairy milk 
Þ H2 – Environmental and climate beliefs will influence consumers’ intention to not 
consume dairy milk 
 
 
2.5 Animal Welfare Concerns and Social Roles 
 
 
 There are many beliefs and differences among people that act as barriers to dairy milk 
consumption. This section discusses these barriers as they are related to how animals in the dairy 
industry are often treated, gender differences related to animal welfare, and the impact of specific 
social roles.  
 The production of food involving animals inherently poses many ethical challenges. 
Recently reported results show that the general public’s level of concern for animal welfare is 
high, however, their understanding and knowledge of industrialized farming is low (Cornish et 
al., 2016). Specific to dairy farming, the main concerns with common practices include: 
lameness from over-milking, the emotional process of separating a mother-calf from her calf, 
contracting diseases from cramped conditions, mastitis (a painful bacterial infection of the 
udder), and other metabolic diseases like dermatitis or sole ulcers (Ventura et al., 2015). Painful 
procedures were highlighted as aspects that could be better addressed in farming practices 
(Ventura et al., 2015). These painful procedures include dehorning animals without anesthetics, 
tail docking, poor handling that causes animals to feel high levels of stress or mistreatment and 
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deciding when to cull the cows (a process where a cow is slaughtered or sent to be auctioned) 
(Ventura et al., 2015).  
 The demographic groups that are most concerned about animal welfare are adolescents or 
younger people in general (Cornish et al., 2016). This finding could be because people older than 
75 years are found to have utilitarian views of animals and highlight their practical and material 
value, whereas people under the age of 25 show more concern due to the cohort effect or use 
distancing mechanisms to accept the human use of these animals (Cornish et al., 2016). Holding 
negative beliefs about animal welfare is known to affect dairy consumption (Lacroix et al., 
2016). In a study of 161 individuals in Canada, those who reported the lowest levels of dairy 
consumption informed that their biggest barrier to dairy consumption was animal welfare 
concerns (Lacroix et al., 2016). Even still, the attitude-behavioural intention gap is relevant to the 
topic of animal abuse and sustainable consumption in general (Vermeir & Verbeke, 2006). The 
attitude-behavioural intention gap exists because well-meaning behavioural intent does not 
always lead to individual action and has been explored in food-related contexts related to the 
TPB (Vermeir & Verbeke, 2006). Though this gap exists, with social pressure (social norms), 




Þ H0 – Animal welfare beliefs will not influence consumers’ intention to not consume 
dairy milk 
Þ H3 – Animal welfare beliefs will influence consumers’ intention to not consume dairy 
milk 
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2.6 Health Effects and Beliefs  
 
 
 There are numerous studies that address the potential effects that the consumption of 
dairy has on human health; the health effects of dairy milk are complex and ambivalent. The 
main effects that are discussed in this section are bone health, heart health, allergies, cancers, and 
skin conditions.  
There are several studies that argue that dairy consumption is vital for maintaining good 
bone health (Rizzoli, 2014; Rozenberg et al., 2016). This finding is asserted because calcium and 
protein intake influence bone growth and dairy products are rich in these essential nutrients 
(Rizzoli, 2014). Interestingly, the regions with the highest consumption of dairy products- North 
America, Europe, and Oceania- all have the highest incidences of osteoporosis (Dhanwal et al., 
2010). When other factors such as alcohol consumption, smoking, activity levels, obesity, and 
migration status, were accounted for, these factors still do not entirely explain the results of this 
study (Dhanwal et al., 2010). Even though some research studies point to the advantages of 
drinking milk, other research studies suggest that drinking dairy milk may be harmful to human 
health, even for European populations. A Swedish study that followed 61,433 women and 45,339 
men for over 20 years found that each additional glass of milk consumed daily was associated with 
a 9% increased risk of hip fracture (Michaëlsson et al., 2014).  The researchers hypothesized that 
the increased risk of bone fractures could be due to sugars called lactose and galactose, which are 
found in milk (Michaëlsson et al., 2014). Because there is limited evidence on this subject, further 
research is needed to better explain the influence of lifestyle and environmental factors to 
understand the harm in dairy consumption for a global population in terms of bone health. 
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The heart may also be subject to risk by consuming dairy milk. By drinking just one extra 
glass of milk a day, participants had a 15% increased risk of death from heart disease and a 15% 
increased risk of death from any cause for both middle-aged men and women (Michaëlsson et al., 
2014). While this information does suggest that dairy milk may be detrimental to human health, 
again, lifestyle and environmental factors may also affect the health of this population group.  
 Allergies may be another effect of consuming dairy milk. Cow’s milk has higher amounts 
of lactose compared to the milk of other mammals, which may be why nearly 75% of the global 
population has some form of lactose intolerance (Silanikove et al., 2015). Cow’s milk allergies are 
another cause of gastrointestinal distress; more than 5% of children have a cow’s milk allergy 
(Venter et al., 2015). This type of allergy can cause a variety of symptoms, such as eczema, 
gastrointestinal conditions like constipation, bloody stools, and diarrhea, and breathing issues like 
wheezing and anaphylaxis (Venter et al., 2015). Commonly held beliefs among the public in North 
America are that the consumption of dairy milk increases mucus production, worsens the effects 
of allergies and asthma, increases levels of lactose intolerance, and affects human hormonal 
development (Zaitlin et al., 2013). Negative health beliefs may not be central to just North 
America, since a study conducted in the UK found that among 3,118 interviewed individuals, 46% 
of those aged 16-24 reported having an adverse reaction to dairy milk and dairy products (Bates et 
al., 2017). More interestingly, there is a marked difference in adverse health reporting relating to 
dairy products based on age which provides evidence for young adults choosing to decrease their 
dairy consumption due to perceived ill effects. The study also found that only 8% of those aged 
75 and older reported having any adverse reactions to dairy milk and products (Bates et al., 2017).   
 Researchers have investigated associations between dairy consumption and the prevalence 
of certain cancers. One study found that excess calcium from dairy milk or diets very high in 
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calcium can increase the risk of prostate cancer (Abid et al., 2014). This proposed risk is mostly 
observed with low-fat dairy foods, not with the high-fat versions (Abid et al., 2014). This 
association may pose a threat to the Canadian population, whose food preferences are shifting 
towards lower-fat dairy products (St. Pierre, 2017). Milk from cows who have been given growth 
hormones and steroids can also increase the risk of different cancers (Malekinejad & Rezabakhsh, 
2015). Even at low dosages, the types of hormonal steroids used in dairy production are potent and 
exert “a profound biological effect” in both animals and humans (Malekinejad & Rezabakhsh, 
2015). There is a growing body of research with epidemiological evidence that illustrates how 
estrogens in these growth hormones types can also cause or provoke breast and prostate cancers 
(Malekinejad & Rezabakhsh, 2015). A large-scale study tracked the dairy milk intake for 52,795 
cancer-free North American women for eight years and found that those who consumed dairy milk 
on a regular basis had a much higher risk of breast cancer (Fraser et al., 2020). In fact, by the end 
of the study, researchers recorded 1,057 new incidents of breast cancer (Fraser et al., 2020). Even 
when an individual’s family history, physical activity, alcohol consumption, medication use, 
reproductive/gynecological history were taken into consideration, researchers still found that 
drinking up to one cup of dairy milk a day is associated with a breast cancer risk of 50 percent; by 
consuming 2-4 cups a day, that risk increases to 80 percent (Fraser et al., 2020). Interestingly, no 
association between breast cancer risk and soy consumption was found (Fraser et al., 2020). A 
Danish population-based case-control study with over 2,000 participants, found an association 
between the consumption of dairy products and ovarian cancer (Faber et al., 2012). In a 4-year 
period, researchers discovered that there was an increased association between total dairy intake 
and ovarian cancer risk, even regarding varying levels of consumption, calcium, and lactose (Faber 
et al., 2012). From the highest to lowest risk (with the lowest risk still associated with an increased 
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risk of ovarian cancer), foods that may trigger ovarian cancer are dairy milk, soured milk products, 
yogurt, and cheese (Faber et al., 2012).  
The consumption of dairy products has been linked to skin conditions such as acne, which 
predominantly affects youth and may influence them to discontinue consuming these types of 
products (LaRosa et al., 2016; Melnik, 2011). Dairy milk may trigger unfavourable skin conditions 
due to the types of carbohydrates and the amount of whey protein found in milk (LaRosa et al., 
2016). A meta-analysis study with 78,529 recorded individuals found that there was an associated 
increase for the odds of getting acne for people between ages 17-30 years who consume dairy 
products (Juhl et al., 2018). This result is significant because the study evaluated many worldwide 
observational studies and looked for any associations between acne and the different types of dairy 
milk, yogurt and cheese (Juhl et al., 2018). Overall, drinking any type of dairy milk or consuming 
yogurt was associated with a higher odds ratio for getting acne, however there was a limited 
association with cheese intake (Juhl et al., 2018).  
Parents play an important social role that facilitates certain health attitudes and influences 
towards their families. Having children can influence the amount of dairy milk a parent 
consumes themselves (Lacroix et al., 2016). One study noted that Canadian participants believed 
that dairy milk is, “a drink suggested for and associated with children,” while they perceived 
“adult” beverages like coffee, tea, and wine (Lacroix et al., 2016). More than half of the 
participants held this belief, and it was seen as a social barrier to dairy milk consumption 
(Lacroix et al., 2016). This social barrier was reduced when participants had children of their 
own that they purchased milk for, which made drinking milk as an adult more socially acceptable 




Þ H0 – Health beliefs will not influence consumers’ intention to consume dairy milk 
Þ H4 – Health beliefs will influence consumers’ intention to consume dairy milk 
 
 
2.7 Behavioral Beliefs  
 
 
 Behavioural beliefs are a fundamental component of the TPB and have been successfully 
utilized in studies that have exclusively evaluated dairy products (Lacroix et al., 2016; Van Loo 
et al., 2013). In the TPB, attitude is defined by behavioural beliefs; in other words, attitudes are 
influenced by the perceived advantages or disadvantages of a particular behaviour. One of the 
most important determinants of behavioural beliefs in dairy-related studies is taste and 
satisfaction (Lacroix et al., 2016; Van Loo et al., 2013). Taste, which has to do with present 
enjoyment (e.g. “good with coffee”), differs from satisfaction (e.g. how one feels after 
consuming dairy milk) (Lacroix et al., 2016). These determinants are similar in that they both 
evoke emotional responses from consumers, which is related to psychosocial eating behaviours. 
Emotional responses may be a key component of food consumption prediction, as both taste and 
satisfaction have been correlated with higher dairy milk consumption (Lacroix et al., 2016; Van 
Loo et al., 2013). Another integral behavioural belief is the perception that dairy milk is a staple 
food item, which was identified as a trait for high-consumers (Lacroix et al., 2016). A French-
Canadian participant in the Lacroix et al., study noted that “If there is no milk at home, it’s a 
crisis!” (2016). The last behavioural belief that was included in this study is safety. Food safety 
has been consistently viewed as a critical driver for food purchases in general in many studies 
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(Van Loo et al., 2013). When consumers feel comfortable with the safety of a food product, such 
as dairy milk, they are more likely to consume it. Stated formally,  
 
Þ H0 – Behavioral beliefs will not influence consumers’ intention to consume dairy 
milk  
Þ H5 – Behavioral beliefs will influence consumers’ intention to consume dairy milk  
 
 
2.8 Normative Beliefs 
 
 
 Alongside behavioural beliefs, normative beliefs are another integral part of the TPB. 
Normative beliefs, in general, are described by Ajzen as “beliefs about normative human 
expectations and actions of referents and motivation” (1991). In dairy-related studies, normative 
beliefs are defined more simply as “social pressures to adopt the behaviour” (Lacroix et al., 
2016). Of course, beliefs such as this depend on the social norms within a certain geographic 
region. A Canadian study found that participants cited friends and family members as the 
greatest influence on their intention to consume dairy products (Lacroix et al., 2016). This 
approval can both be influential or discouraging to consumptive behaviours, depending on the 
values an individual’s close social circles may have. For example, a participant in the study 
avoided certain dairy products like cheese because their, “[Mother] tries to find ways for me to 
lose weight all the time” (Lacroix et al., 2016). The next most influential factor that this study 
found was that both the agricultural industry (such as fairy farmers or grocers) and restaurants 
play a role in the amount of dairy a person may choose to consume (Lacroix et al., 2016). More 
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than 50% of participants found media influences from advertisements integrated within social 
media, the opinions of well-known personalities, to TV shows, were more likely to approve of 
dairy products (Lacroix et al., 2016). Another relevant factor is the advice given by health 
professionals such as dietitians, doctors, physical trainers, and dentists (Lacroix et al., 2016). 
However, like the influence or friends/family, health providers’ opinions vary given their stance 
on dairy products. Therefore, it is challenging to say how much approval/disapproval health 
providers have for dairy products in general. Stated formally, 
 
Þ H0 – Normative beliefs will not influence consumers’ intention to consume dairy milk  
Þ H6 – Normative beliefs will influence consumers’ intention to consume dairy milk  
 
 
2.9 Control Beliefs  
 
 
 Control beliefs are the last essential element in the TPB and refer to the control an 
individual believes they have regarding their dietary choices, perceived barriers, and facilitators 
of this behaviour (the intention to consume dairy milk) (Lacroix et al., 2016). In other words, 
control beliefs signify what an individual believes either prevents or enables their dairy milk 
consumption habits. The most important attributes related to control beliefs are affordability and 
access (Lacroix et al., 2016). In particular, high costs were associated as a common barrier to 
dairy milk consumption in a Canadian study (Lacroix et al., 2016). For access, participants 
reported that they were more likely to consume dairy milk when it was conveniently available 
through means like vending machines or free milk distributions through school programs 
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(Lacroix et al., 2016). Other factors, such as diet, are a part of control beliefs; this may include 
participant reported consumption of dairy milk, non-dairy milk, and other dairy products like 
cheese and yogurt (Lacroix et al., 2016).  Parents play an important social role that facilitates 
certain health attitudes and influences towards their families. Having children can influence the 
amount of dairy milk a parent consumes themselves (Lacroix et al., 2016). One study noted that 
Canadian participants believed that dairy milk is “a drink suggested for and associated with 
children,” while they perceived “adult” beverages like coffee, tea, and wine (Lacroix et al., 
2016). More than half of the participants held this belief, and it was seen as a social barrier to 
dairy milk consumption (Lacroix et al., 2016). This social barrier was reduced when participants 
had children of their own that they purchased milk for, which made drinking milk as an adult 
more socially acceptable (Lacroix et al., 2016). Stated formally, 
 
Þ H0 – Control beliefs will not influence consumers’ intention to consume dairy milk  










2.10 Conceptual Framework 
 
 
 The conceptual framework depicted in Figure 3 (below), was created as a modified version 
of the TPB to include health and environmental variables, based on a thorough literature review. 
Detailed arguments for each hypothesis depicted in the conceptual framework are presented in 






Figure 3 – Conceptual Framework for Dairy Milk Consumption Based on the TPB 
Unchangeable factors, such as demographic factors, influence beliefs. The model assumes 
that behavioural intent is directly influenced by attitudes (formed through environmental and 
Legend 
 
H1 – Demographic characteristics will influence consumers’ intention to consume dairy milk  
H2 – Environmental and climate beliefs will influence consumers’ intention to not consume dairy milk 
H3 – Animal welfare beliefs will influence consumers’ intention to not consume dairy milk 
H4 – Health beliefs will influence consumers’ intention to consume dairy milk  
H5 – Behavioral beliefs will influence consumers’ intention to consume dairy milk  
H6 – Normative beliefs will influence consumers’ intention to consume dairy milk  





climate beliefs, animal welfare concerns, health beliefs, and common food-related behavioural 
beliefs), subjective norms (facilitated through normative beliefs), and the PBC (generated from 
control beliefs). Because behavioural intention predicts a behaviour, this framework will be able 
to predict the most influential factors that affect the consumptive behaviours of university age 
dairy drinkers. A strength of modelling this intention from the TPB, is that perceived inhibitory 
factors can also be identified in terms of how influencing they are to predict behaviour (Ajzen, 
2015). This factor is particularly useful in dietary studies because it can help in developing 



















Chapter 3: Methodology  
 
 The topic of food/beverage consumption has been evaluated with the Theory of Planned 
Behavior successfully in several studies (Zur & Klöckner, 2014; Lacroix et al., 2016; Yadav & 
Pathak, 2016). Many studies have found that surveys are a useful tool for data collection since 
they are often low cost, convenient, and have increased response rates (Sue & Ritter, 2011). 
Based on this information, the following research design was used to address the research 
questions and test the hypotheses presented by this study. The methodology chapter will provide 
the material related to the metatheoretical stance, study design, relevant theories, the conceptual 
framework, the survey instrument, and an explanation of how the data was analyzed.  
The methodology described below is manifest within a post-positivist paradigm. The post-
positivism paradigm is used to evaluate research problems to identify and measure the factors that 
could probably affect specific outcomes (Creswell, 2014). More specifically, the post-positivist 
view argues that theories, hypotheses, background knowledge and the values of the researcher can 
be inextricable and, therefore, able to influence what is observed (Lindlof & Taylor, 2017). This 
view focuses on theory verification, empirical observations, and measurements because it 
recognizes that all observations are fallible, and all theory is revisable (Creswell, 2014). Within 
this paradigm, the ontological and epistemological positions should be considered. Post-positivists 
believe that knowledge is based upon human conjectures that retain the idea of “objective truth” 
and that reality can only be known both imperfectly and probabilistically (Lindlof & Taylor, 2017). 
Given that this research explores a social dimension and is change-oriented, this metatheoretical 
stance best fits the needs of this study. That said, the explanatory research approach, which is most 
appropriate for the goals of the project, is a quantitative approach. Even though participants' 
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feelings are involved, these feelings are recorded and analyzed as quantitative figures to draw 
statistical results and meaning.  
 
 




 This section provides an overview of how this study was designed and briefly describes 
the steps taken like: evaluating relevant literature, choosing a data collection method, piloting a 
preliminary survey, creating a final survey, gaining ethics approval, implementing the survey, 
getting a representative sample, converting the data to a useable format, and computing the results.  
This study was designed to identify and assess the most influential factors that affect dairy 
milk consumption for students attending the University of Waterloo. Based on previous studies 
that evaluated the attitudes connected to food choices, a survey method was found to be the best 
method of data collection. Given that there are six faculties across the university, online surveys 
aided in getting a diverse sample that included participants of all faculties in real-time.  
 Before gaining ethics approval from the University of Waterloo’s ethic’s board, a small-
scale preliminary study was developed to test the syntax, readability of the questions, and get 
familiar with the Qualtrics survey software. The small online study only had 34 participants and 
38 questions, which were recruited from the Faculty of Environment. The survey was based on 
other studies that have effectively used survey methods to determine the factors relating to food 
choice, including Verbeke and Vackier’s study that examined individual determinants of fish 
consumption (2005) and Kurajdová et al.’s study on dairy milk preferences in Slovakia (2015). 
When the preliminary survey was complete, the wording of a few questions was changed to 
provide more precise meaning, and many new items were added to more fully capture participants’ 
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attitudes relating to dairy milk consumption. As a whole, the preliminary study assisted in 
assessing the feasibility of this method by demonstrating that the survey was capable of accurately 
measuring the attitudes of participants.  
 The final survey was then constructed and sent to the University of Waterloo’s ethics board, 
where it was then approved. The final study was published and dispersed throughout the university 
and remained open for nearly 5 months. This allowed 451 voluntary individual responses to be 
recorded, with 400 completed responses. After this period, participants' data were extracted from 
Qualtrics and converted to binary functions. This allowed the researcher to better generate results 
using the computational program, Python; this step is explained in more detail in the following 
data analysis section. The results collected were then analyzed with respect to the research 
questions to show how demographics and other key barriers and motivators influence dairy milk 
consumption among Canadian university students.  
 




 The research context is important because it provides the lens through which the study is 
formed and provides legitimacy for its methodological approaches, findings, conclusions and 
recommendations. In this study, the geographical context is key since no known studies have 
evaluated the attitudes of consumers regarding the consumption of dairy milk in Ontario, 
Canada. Food choices and behaviours are contingent on geography, which is why there are major 
differences in terms of food preferences and local cuisines across the world (Feldmann & Hamm, 
2015). This section describes the geographic setting in which the study takes place and 
demographic information pertaining to the University of Waterloo. 
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 Data was collected from students attending the University of Waterloo, which is a public 
research university that was founded in 1957 in Southwestern Ontario’s greenbelt (Waterloo 
Facts, 2020). The main campus has 1000-acres with over 100 buildings for six faculties and 13 
faculty-based schools (Waterloo Facts, 2020). 
The University of Waterloo had 41,000 full and part-time students from undergraduate 
and graduate programs in Fall 2019 (Waterloo Facts, 2020). Of that number, 21% of 
undergraduate students and 40% of graduate students were international students (Waterloo 
Facts, 2020). In terms of gender, 48% of undergraduate students and 43% of graduate students 
are female (Waterloo Facts, 2020).  
Given the nature of the student population, the University of Waterloo is an appropriate 
community to analyze. The large-scale nature of the university, location, and diversity of the 
population, potentially allows this research study to be generalizable to other large universities in 
Ontario that also attract a higher number of international students.  
 
 




This short section is used to describe the inclusion criteria for participants and how the 
study’s data was collected. Before this study was conducted with real participants, power and 
sample size was calculated based on Cohen’s (1992) power analyses recommendations to ensure 
the sample size was valid. The sample was estimated based on the following: A Standard Type II 
Error Rate of (p = 0.05), power level equating to (1 – β = 0.80), and an effect size of 0.5. The 
target sample size was estimated to be 378, which was meant to reflect the 22,000 undergraduate 
student population at the University of Waterloo in 2019.  
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The survey was administered online through Qualtrics, an online survey tool, from 
November 7, 2018, to April 5, 2019. From this period, a total of 400 complete results were 
recorded in the final survey. The participants were recruited through university-wide email lists, 
in-person class-talks for a variety of faculties (engineering, applied health sciences, mathematics, 
environment, science, and arts), and posters, which were distributed across the buildings on the 
University of Waterloo campus. This was done in order to secure the most diverse selection of 
participants possible that are reflective of the attendance at the University of Waterloo. The 
inclusion criterion was that students attended the University of Waterloo, voluntarily joined the 
study, and submitted complete surveys.   
 
3.4 The Survey Instrument  
 
 
 A cross-sectional survey was developed to test the hypotheses as articulated above 
regarding the factors that affect dairy milk consumption (See Appendix A). The majority of 
questions were developed based on other researchers' most pertinent findings and are cited 
appropriately; the Lacroix et al., 2016 and Zur & Klöckner, 2014 studies were most influential in 
creating this survey. These studies utilized focus groups that allowed researchers to verbally pose 
various questions and record important participant comments. Since this study is survey-based, 
all of the questions and participant comments were modified to meet the delivery method of this 
project. As a whole, the measuring items were developed to provide insight on which particular 




3.5 Data Analysis 
 
 
This section focuses on multivariate cross-sectional analysis, which was used to better 
understand the items within the survey. Specifically, it focuses on computational methods that 
scaled the data, how the data was transformed into ordinal and nominal types, and the calculations 
of standard errors, p-values, effect plots, odds ratios, and bivariate tables.    
In order to compute the results, the raw data values were extracted and then converted to 
binary values in Python. For social and behavioural sciences, it is common for data to be non-
numerical, with measurements recorded on scales that have uncertain units of measure (Meulman 
et al., 2004). To achieve a scientific and statistical result, it is necessary to involve a scaling process 
where the written data is converted to quantitative variables. This research study involves two 
types of scaling transformations: ordinal (where data is either ordered categorical or continuous) 
and nominal (where the data in the categories are not ordered and need to be given an optimal 
quantification) (Meulman et al., 2004). Given the differences of these data types, each data type 
had to be analyzed and transformed separately. The following sections were generated in respect 
to Creswell’s (2014) mixed methods research design.  This type of research design was utilized in 
other food-related studies that followed the TPB (Zur & Klöckner, 2014; Lacroix et al., 2016; 
Yadav & Pathak, 2016).  
 The ordinal results were calculated in Python using a proportional-odds logistic regression 
(POLR) function. The POLR function is used to estimate an ordered logistic regression model and 
uses the standard formula interface in Python for specifying a regression model with outcome 
followed by predictors (UCLA, 2019). This model was chosen because its model best fits the data 
and is supported by the proportional odds assumption. The main assumption in ordinal logistic 
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regression is that the relationship between each pair of outcome groups is the same (Peterson & 
Harrell, 1990). In other words, the proportional odds assumption assumes that the coefficients that 
describe the relationship between the lowest vs all higher categories of the response variable are 
the same as those that describe the relationship between the next lowest category and all higher 
categories (Peterson & Harrell, 1990). Since the relationship between all the pairs of the groups 
are the same, it makes sense to only have one set of coefficients per question.  
The standard errors were calculated by having the model return the observed information 
matrix from the optimization (called Hessian) using the function Hess = TRUE (UCLA, 2019). 
Doing this led to an output containing coefficient values, standard errors, and t-value. The p-values 
were found by comparing the t-value against the standard normal distribution (like a z-test would 
do) and then sorting the responses for a p-value <= 0.05. The purpose of this is that it shows the 
probability of choosing one outcome over the probability of choosing the baseline response, which 
is “none” (Böhning, 1992).  
Effect plots were generated based on the significant ordinal results. The purpose of effect 
plots is to examine the differences between level means for one or more factors. This is done by 
calculating the response mean for each factor level, which is then connected by a line. These 
effect plots were generated using Python. These results were compared with Q2: “How many 
times a week do you consume a serving of dairy milk now?” which is the dependent variable. 
The main effects plot shows how the different levels of a factor can affect the response; in this 
case, there are 5 levels per factor to assess since the response mean is not the same across all 
factor levels. It is important to know that if the line is horizontal to the x-axis, there is no main 
effect present; the response mean is the same across all factor levels. If the line is not horizontal, 
there is a main effect present, which can be viewed in the following effect plots. 
 40 
For the nominal data, multinomial logistic regression was the preferred statistical model. 
To do this, several assumptions had to be met before generating p-values with a significance level 
of 0.05 using a chi-squared test. The chi-squared test is ideal for data that is categorized and is 
randomly sampled because it determines whether an association between two categorical variables 
exists; in other words, it measures the goodness of fit (Sharpe, 2015).  
Before doing the calculations in Python, several assumptions had to be met. Multinomial 
Logistic Regression Assumptions (Böhning, 1992): (1) The dependent variable was measured at 
the nominal level. (2) There are one or more independent variables that are either continuous, 
ordinal, and nominal. This data set only included ordinal and nominal results. In this case, the 
ordinal results could not be treated as continuous or categorical, so they were removed and 
analyzed separately. This was done in order to meet this assumption. (3) There is an independence 
of observations and the dependent variable should have mutually exclusive and exhaustive 
categories. (4) There should be no multicollinearity; meaning, there are not two or more 
independent variables that highly correlate with each other. This was checked in Python using a 
function called “lm” that assisted in implicitly proving the magnitude of the coefficients was less 
than 0.80. (5) There needs to be a linear relationship between any continuous independent variables 
(none in this case) and the logit transformation of the dependent variable. (6) Lastly, there should 
be no outliers or highly influential points. 
The odds ratio was calculated in Python using pre-established code by Schratz (2019) but 
was modified because grouped responses had to be adjusted to calculate the odds ratio.  An odds 
ratio is used to “compare the relative odds of the occurrence (e.g. drinking dairy milk), given the 
exposure to the variable of interest (e.g. gender, ethnicity, etc.)” (Szumilas, 2010, p. 227). The 
confidence interval shows the probability that the true value will lie within the given range for 
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95% of occasions (Szumilas, 2010). The code was modified because grouped responses had to be 
adjusted in order to calculate the odds ratio. The survey collected five types of responses for the 
frequency of consumption (e.g. None/ Once a week/ 2 to 3 times a week/ 4 to 5 times a week/ at 
least once a day). There are numerous ways to calculate odds ratios for this dataset, but to best 
meet the needs of the research questions, the dataset was split and converged to form 2 groups of 
2, instead of 5. The first set compares the odds of consuming dairy milk every day to any other 
intake option. Similarly, the second set compares the odds of consuming no dairy milk to any other 
intake option. Splitting and analyzing the data this way allows researchers to better understand 
both extremes in the groups in which participants are either highly motivated or demotivated to 
consume dairy milk. Since the odds ratio utilizes two groups, in some cases, the two most pertinent 
groups were chosen over others. For example, men and women’s consumption habits were more 
useful to analyze than other genders for the sake of this research paper (Figure 4).  
 
 


















Figure 4 – How to Calculate an Odds Ratio 
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The odds ratio formula is as follows: (a/b)/(c/d). Interpreting these values yields: (a/b) à 
odds of men who drink no dairy milk vs men who do drink dairy milk and (c/d) à odds of women 
who drink dairy milk vs women who drink no dairy milk.  
 The final type of analysis conducted is referred to as bivariate analysis, which was used 
to test some simple hypotheses of association. Bivariate analysis focuses on the relationship that 
a single phenomenon may have with one another and can also be used to explore the association 
between two variables without any cause or effect relationship; this is referred to as symmetrical 
analysis (Bertani et al., 2018). The bivariate analysis of the most pertinent survey questions and 








Chapter 4: Results 
 
 The results section is critical in evaluating the hypotheses and research questions. This 
section aims to display results that show the key demographic influences and key barriers and 
motivators that may affect dairy milk consumption. The major themes in this section are 
reliability, statistical significance, demographics, environmental beliefs, animal welfare beliefs, 
health beliefs, behavioural beliefs, normative beliefs, and control beliefs. 
 The data from this section is representative of the undergraduate student population at the 
University of Waterloo. A distribution of the responses, including count and percentages, can be 
found in Appendix C. The purpose of including counts is to meet a multinomial logistic 
regression guideline which requires there should be minimum of 10 cases for each independent 
variable used (Hosmer & Lemshow, 2000). 
 
4.1 Demographics Characteristics 
 
 
The demographic section is associated with H1, which stated, “Demographic 
characteristics will influence consumers’ intention to consume dairy milk”. The demographic 
characteristics of the 400 complete survey respondents are presented in Appendix D. The 
demographic section, as a whole, focuses on the results of study as they pertain to ethnicity, 
gender, age, purchasing habits, Canada’s Food Guide, and diet. 
Respondents’ age ranged from younger than 19 to older than 30, with the majority of 
respondents (56%) were between 20-24 years old. The next largest age range was 25-29 years 
old, comprising of 20.75% of the sample size. Female respondents accounted for 63.34% of the 
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sample, while male respondents made up 32.92%, which left just over 3% of the sample in Other 
categories. The majority of respondents were unmarried (81.61%) and purchased food for 
themselves (74.31%). Since most of the participants are young and unmarried, it makes sense 
that 94.71% of respondents did not purchase any milk for children. Most of the respondents 
considered themselves to be omnivores (74.56%) and did not follow the 2018 version of 
Canada’s Food Guide (74%), which lists dairy as a food group. The largest ethnic groups 
surveyed for this study were White (45%), Chinese (19.75%), and South Asian (13%). 
 
4.1.1 Ethnicity  
 
 White people accounted for 45% of the respective sample size, making this ethnic group 
one of the largest representative samples (Appendix D). Out of the 81 people who consumed milk 
daily, White people made up 35.2% of that set (Table 1).  
 
Table 1 – Bivariate Correlation Between Ethnicity & Servings of Dairy Milk 
 
 
Q40. Which ethnicity do you most identify with?  
X 









4 to 5 
times a 
week 






Total Count Consumption 400 81 47 86 66 120 
African 13 2.2% 1.9% 3.1% 4.4% 3.2% 
Arab 12 1.1% 1.9% 6.3% 1.5% 2.4% 
Black 6 1.1% 0.0% 0.0% 1.5% 3.2% 
Chinese 79 16.5% 23.1% 18.8% 11.8% 21.0% 
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Q40. Which ethnicity do you most identify with?  
X 
 Q2. How many times a week do you consume a serving of dairy milk now?  
Filipino 5 0.0% 0.0% 2.1% 1.5% 1.6% 
Indigenous (e.g. First 
Nation, Metis, Inuit, etc.) 
2 0.0% 0.0% 1.0% 1.5% 0.0% 
Japanese 2 0.0% 0.0% 0.0% 1.5% 0.8% 
Latin American (e.g. 
Mexican, Cuban, 
Brazilian, any other South 
American country, etc.) 
12 6.6% 5.8% 1.0% 0.0% 1.6% 
Mixed ethnicities 16 4.4% 5.8% 4.2% 2.9% 2.4% 
Other racial or cultural 
group: 
7 3.3% 0.0% 3.1% 0.0% 0.8% 
South Asian (e.g. East 
Indian, Pakistani, Sri 
Lankan, etc.) 
52 17.6% 13.5% 12.5% 10.3% 8.1% 
Southeast Asian (e.g. 
Cambodian, Laotian, 
Vietnamese, etc.) 
6 1.1% 1.9% 2.1% 0.0% 1.6% 
West Asian (e.g. Afghani, 
Persian, Kurdish, etc.) 
8 0.0% 3.8% 3.1% 2.9% 0.8% 
White (e.g. English, 
Scottish, Polish, Italian, 
French, Scandinavian, 
etc.) 
180 35.2% 32.7% 32.3% 57.4% 49.2% 
 
The bivariate table is useful in seeing the distribution of respondents across two different 
factors. In this case, Table 1 shows the relationship between ethnicity and the amount (serving 
sizes) of milk consumed in a week. The percentages represent the frequency of consumption and 
total 100% in each column.  
The next ethnic groups that also consumed more dairy milk daily relative to others in this 
sample were South Asian at 17.6% and Chinese at 16.5%. According to Table 1, White people 
consume the most amount of milk-based on count-size but are also account for the least amount 
of milk consumed. This distribution can be explained because White people accounted for the 
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largest group size, so it makes sense for there to be a higher density of White people across all 5 
levels.  
The odds ratio was particularly useful as a means of analysis in this study. The odds ratio 
as an example in this case, calculates the probability of consuming dairy milk daily compared to 
the probability of consuming any other amount of dairy milk. Two separate odds ratios had to be 
calculated in order to see the influence of those who consume dairy daily and the influence from 
those who choose not to consume dairy milk at all. The confidence interval or CI, was set at 95% 
confidence, and reveals the range of values that the true mean of the population or the “true” odds 
ratio. The standard error is the standard deviation of the sampling distribution, which shows how 
far the sample mean of the data is likely to be from the true population mean. As an example, 
Table 2 shows that White people are less (0.755 times) likely to consume dairy milk daily 
compared to other ethnicities, and are less likely to drink milk daily. 
 
Table 2 – Demographic Factors that Influence the Odds of Consuming Dairy Milk Daily 
 
 
Questions Odds Ratio, CI Standard Error 
(Q33) Omnivore vs not  1.368 (-0.29, 0.91) 0.301 
(Q34) Follow Canada’s Food 
Guide vs those who do not 
0.762 (-0.86, 0.32) 0.295 
(Q35) Food purchasing by 
consumer vs other 
1.271 (-0.35. 0.83) 0.295 
 
(Q36) Millennials vs Gen-Z 0.765 (-0.94, 0.41) 0.337 
(Q37) Married/partnered vs single 1.304 (-0.36, 0.89) 0.311 
(Q38) Buy milk for children vs 
those who do not 
3.198* (0.24, 2.08) 0.459 
(Q39) Men vs women 1.092 (-0.44, 0.61) 0.262 
(Q40) White vs other 0.755 (-0.79, 0.23) 0.253 
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(Q40) Chinese vs other 0.906 (-0.74, 0.54) 0.318 
(Q40) South Asian vs other 1.935 (0, 1.32) 0.330 
Level of Significance: * = P ≤ 0.05; ** = P ≤ 0.01; *** = P ≤ 0.001 
 
 
In contrast, South Asian people are nearly twice as likely (1.935 times) to consume it daily 
compared to other ethnicities (Table 2). This association is consistent when the reverse is looked 
at: White (1.399) and Chinese students (1.185) were more likely to consume no dairy milk when 
compared to other ethnicities, while South Asian people are half as likely (0.515 times) to not 
consume any (Table 3). 
 
Table 3 – Demographic Factors that Influence the Odds of Consuming No Dairy Milk 
 
 
Questions Odds Ratio, CI Standard Error 
(Q33) Omnivore vs not  0.319*** (-1.62, -0.66) 0.241 
(Q34) Follow Canada’s Food 
Guide vs those who do not 
1.235 (-0.28, 0.7) 0.244 
(Q35) Food purchasing by 
consumer vs other 
1.058 (-0.45, 0.56) 
 
0.251 
(Q36) Millennials vs Gen-Z 3.611*** (0.49, 2.08) 0.397 
(Q37) Married/partnered vs single 0.898 (-0.69, 0.47) 0.289 
(Q38) Buy milk for children vs 
those who do not 
0.233** (-2.96, 0.05) 0.752 
(Q39) Men vs women 0.777 (-0.73, 0.22) 0.237 
(Q40) White vs other 1.399 (-0.1, 0.77) 0.218 
(Q40) Chinese vs other 1.185 (-0.37, 0.71) 0.269 
(Q40) South Asian vs other 0.515 (-1.4, 0.08) 0.370 
Level of Significance: * = P ≤ 0.05; ** = P ≤ 0.01; *** = P ≤ 0.001 
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The data in Table 3 illustrates that South Asian students have the highest likelihood of 
consuming more milk compared to other ethnic groups, followed by Chinese and White students. 
Overall, these three ethnic groups were the largest consumers of dairy milk at the University of 
Waterloo and have a higher likelihood to continue consuming, relative to the other 13 ethnic 
groups surveyed. 
 




 More than a quarter (26.5%) of men and nearly a third (31.5%) of women do not 
consume any dairy milk (Table 10). Exactly 22% of men consume milk “4 to 5 times a week”, 
while only 7.1% of women consume milk with the same frequency, as seen in Table 4.  
 




Q39: Which gender identity do you most identify with?  
X 
Q2. How many times a week do you consume a serving of dairy milk 
now?  










400 132 254 7 5 3 
None 30.2% 26.5% 31.5% 57.1% 40.0% 0.0% 
Once a 
week 
16.5% 10.6% 19.7% 14.3% 20.0% 0.0% 
2 to 3 times 
a week 
21.4% 19.7% 22.8% 14.3% 0.0% 33.3% 
 49 
4 to 5 times 
a week 
11.7% 22.0% 7.1% 0.0% 0.0% 0.0% 
At least 
once a day 
20.2% 21.2% 18.9% 14.3% 40.0% 66.7% 
 
 
Table 4 is useful because it depicts the relationship between gender identity and weekly 
reported consumption of milk. The percentages show the fraction of weekly responses for a 
single gender identity. Therefore, each column adds up to 100%.  
A simple calculation based on the data in Table 4 can show an estimated average of 
servings for each gender by estimating a serving size for each level, multiplying it by the 
percentage for that level, and adding the values. This is an example for men: if (none = 0) 
(0.265) + (once a week = 1) (0.106) + (2 to 3 times a week = 2.5) (0.197) + (4 to 5 times a week 
= 4.5) (0.22) + (at least once a day = 7) (0.212) = 3.07 servings of milk a week. The same type of 
calculation was used for women and found that women consume less milk a week on average 
compared to men at 2.4 servings. 
 Since only two groups can be compared using an odds ratio, the responses for “Gender 
Diverse”, “Prefer not to Answer”, and “Other” were excluded from this portion of the analysis. 
Most participants identified as cisgender with 32.92% identifying as male, 63.34% identifying as 
female (Appendix D). Men are equally likely (1.092 times) to consume milk everyday compared 
to women (Table 2). However, men are 0.777 times as likely to consume no milk as compared to 
women (Table 3). The inverse of this (1/0.777) shows that women are 1.287 times as likely to 
not consume any milk compared to men. This result, alongside the calculated average servings, 
demonstrates that women likely have more of a negative intention to not consume any dairy milk 
compared to men.  
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Age is another factor that is known to influence dairy milk consumption. Most (76.75%) 
of the survey respondents were young adults, aged between 20-29 years (Appendix D). Only 
15.5% of the respondents were 19 years or under, and 7.75% were 30 years or older (Appendix 
D). Since the majority of participants were either Millennials (born between 1981-1995) or Gen-
Z (born after 1996), the inputted years from the survey were converted to reflect these two 
groups to compare their habits. Millennials are less likely (0.765) to drink milk daily compared 
to Gen-Z respondents (Table 2). Relatedly, Millennial students were 3.611 times more likely to 
not consume any dairy milk than Gen-Z students (Table 3).  
 Most of the survey respondents (74.31%) reported that they purchase food for themselves 
(Appendix D). Only 13.47% of the respondents had their parents/guardians in charge of food 
purchasing, 7.73% were dependent on the school’s meal plan, and 4.49% reported other 
(Appendix D). In order to compute an odds ratio, this question was converted to fit two response 
choices: food purchasing by the consumer and other. From that conversion, Consumers who 
purchase their own food are 1.271 times as likely to consume dairy milk daily compared to 
others (Table 2). There was a negligible difference (1.058) between those who purchase their 
own food and other for those who do not consume any dairy milk (Table 3).  
 Only 26% of the respondents said they followed Canada’s Food Guide, while most (74%) 
did not. Those who said they followed Canada’s Food Guide were 0.762 times as likely to 
consume dairy milk daily (Table 2). Those who abided by the food guide were also 1.235. times 
as likely to not consume any dairy milk.  
 In terms of diet, 74.56% were omnivores, 6.73% were pescatarians, and 6.98% were 
lacto-ovo-vegetarians (Appendix D). Fewer respondents considered themselves Lacto-
vegetarians (2.49%), vegans (4.49%), and had another diet that was not listed (4.49%) 
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(Appendix D). Again, to compare two groups, the numerical results were computed into 
“omnivores” and “other”. Omnivores were 1.368 times as likely to consume milk daily 
compared to others (Table 2). Omnivores were also 0.319 times as likely to not consume any 
milk (Table 3).  
Given the aforementioned data, the evidence supports the alternative H1 and rejects the 
null hypothesis, which claimed there that demographic characteristics will not influence 








 The environmental and climate beliefs section reviews the results relating to caring for 
the natural environment, impacts to the natural environment, and how they influence dairy milk 
consumption. As such, this section is associated with H2, which stated “environmental and 
climate beliefs will influence consumers’ intention to not consume dairy milk”. In particular, 
Q19 was pertinent to this hypothesis and asked participants to rank how strongly they agreed 
with the statement, “I care about the natural environment”. Table 5 shows the relationship 
between that variable and the reported weekly milk consumption. Each column equals 100% and 










Q2. How many times a week do you consume a serving of dairy 
milk now? 
X 
Q19. I care about the natural environment 
 
Total At least 
once a 
day 
2 to 3 
times a 
week 








400 86 89 48 68 122 
Strongly 
agree 
70.8% 74.7% 65.6% 57.7% 72.1% 76.6% 
Somewhat 
agree 




2.1% 2.2% 4.2% 1.9% 1.5% 0.8% 
Somewhat 
disagree 
0.5% 1.1% 0.0% 0.0% 0.0% 0.8% 
Strongly 
disagree 
0.5% 0.0% 0.0% 0.0% 0.0% 1.6% 
 
Based on the table above, it is seen that 70.8% of respondents strongly agree with the 
Q19’s statement and only 22% somewhat agree. A very small portion of respondents neither 
agree nor disagree (2.1%), somewhat disagree (0.5%), and strongly disagree (0.5%).For those 
who selected “strongly agree”, there was a limited amount of variance for milk consumption. 
Among those who consumed milk daily, 74.7% of the respondents strongly cared for the natural 
environment. Likewise, 76.6% of those who did not drink any milk, also strongly cared for the 
natural environment. This question’s responses were regrouped into “those who do not care 
about the natural environment” and “those who do”. Those who do not care about the natural 
environment are 1.317 times as likely to consume dairy milk daily compared to those who do 
(Table 6). Therefore, the evidence supports the alternative H2 and rejects the null hypothesis that 
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claimed that environmental and climate beliefs will not influence consumers’ intention to 
purchase dairy milk.  
 
Table 6 – Environmental Factors that Influence the Odds of Consuming Dairy Milk Daily 
 
 
Questions Odds Ratio, CI Standard Error 
(Q19) Do not care about the environment vs 
those who do 
1.317 (-2.05, 2.6) 1.161 
 
(Q20) Believe that dairy farming is harmful 
to the environment vs do not 
0.567* (-1.07, -0.06) 0.253 
(Q24) Do not believe that dairy farming has 
a negative effect on deforestation vs do  
1.499 (-0.26, 1.07) 0.331 
(Q25) Do not believe that dairy farming has 
a negative effect on biodiversity vs do  
2.287*** (0.21, 1.44) 0.308 
(Q26) Do not believe that the dairy industry 
contributes to climate change vs do  
2.104** (0.06, 1.43) 0.343 
(Q27) Do not believe that the dairy industry 
contributes to water pollution vs do  
2.172* (0.07, 1.48) 0.354 
Level of Significance: * = P ≤ 0.05; ** = P ≤ 0.01; *** = P ≤ 0.001 
 
Relatedly, those who do not care about the natural environment are a negligible amount 
(1.038 times) as likely to not consume any dairy milk compared to those who do care (Table 7).  
 
Table 7 – Environmental Factors that Influence the Odds of Consuming No Dairy Milk 
 
 
Questions Odds Ratio, CI Standard Error 
(Q19) Do not care about the environment vs 
those who do 
1.038 (-1.19, 1.26) 0.611 
(Q20) Believe that dairy farming is harmful 
to the environment vs do not 
2.162* (0.04, 1.51) 0.367 
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Questions Odds Ratio, CI Standard Error 
(Q24) Do not believe that dairy farming has a 
negative effect on deforestation vs do  
0.486*** (-1.17, -0.28) 0.222 
(Q25) Do not believe that dairy farming has a 
negative effect on biodiversity vs do  
0.528** (-1.08, -0.20) 0.221 
(Q26) Do not believe that the dairy industry 
contributes to climate change vs do  
0.431*** (-1.37, -0.31) 0.264 
(Q27) Do not believe that the dairy industry 
contributes to water pollution vs do  
0.531** (-1.1, -0.17) 0.233 
Level of Significance: * = P ≤ 0.05; ** = P ≤ 0.01; *** = P ≤ 0.001 
 
 
Respondents who believe that the dairy industry is harmful to the natural environment are 
2.278 times more likely to not consume dairy milk and are 0.709 times as likely to consume it 
daily (Table 6 & 7). Students who do not believe that dairy farming has a negative effect on 
deforestation are almost half (0.486) as likely to not consume any dairy milk and are 1.499 times 
more likely to consume milk daily (Table 6 & 7). Those who do not believe that dairy farming 
has a negative effect on biodiversity are 0.528 times as likely to not consume it and are 2.287 
times more likely to consume it every day (Table 6 & 7). Students who do not believe that the 
dairy industry contributes to climate change are 0.431 times as likely to not consume any dairy 
milk and are 2.104 times to consume it daily (Table 6 & 7). Finally, those who do not believe 
that the dairy industry contributes to water pollution are 0.531 times as likely to not consume any 










The animal welfare section focuses on three questions that test participants’ beliefs 
regarding their perception of animal welfare standards. The section assesses H3, which was 
“animal welfare beliefs will influence consumers’ intention to not consume dairy milk” was 
tested using Q23, “I believe that the dairy industry was cruel”. Those who believe the dairy 
industry is cruel are almost a third (0.341) less likely to not consume any dairy milk (Table 9). 
For those who believe that the dairy industry is not cruel are 2.377 times more likely to consume 
milk everyday compared to those who do believe it is cruel (Table 8). This trend can be 
visualized in Figure 5. 
 
Table 8 – Animal Welfare Factors that Influence the Odds of Consuming Dairy Milk Daily 
 
 
Questions Odds Ratio, CI Standard Error 
(Q20) Do not believe that animals in dairy 
industry get the quality of life they deserve vs do 
0.709 (-0.84, 0.16) 0.249 
(Q22) Do not believe that animals in the dairy 
industry are treated humanely vs do  
0.55* (-1.1, -0.1) 0.251 
(Q23) Do not think the dairy industry is cruel vs 
those who do  
2.377** (0.33, 1.4) 0.267 








Table 9 – Animal Welfare Factors that Influence the Odds of Consuming No Dairy Milk  
 
 
Questions Odds Ratio, CI Standard Error 
(Q20) Do not believe that animals in the dairy 
industry are treated get the quality of life they 
deserve vs do  
2.278* (0.26, 1.39) 0.282 
(Q22) Do not believe that animals in the dairy 
industry are treated humanely vs do  
2.45* (-1.17, -0.28) 0.365 
(Q23) Do not think the dairy industry is cruel vs 
those who do  
0.341*** (-1.53, -0.62) 
 
0.228 
Level of Significance: * = P ≤ 0.05; ** = P ≤ 0.01; *** = P ≤ 0.001 
 
 






































I believe that the dairy industry is cruel. 
    1                           2                           3                           4                           5 
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Y-Axis: 1 = none, 2 = once a week, 3 = 2 to 3 times a week, 4 = 4 to 5 times a week, 5 = at least once a day 





The effect plot in Figure 5 shows the distribution of responses, and it is apparent that 
those who strongly agree that the dairy industry is cruel tend to consume no dairy milk or a lesser 
amount. This is seen by looking at y = 1, which shows the group that does not consume any dairy 
milk. The y = 1 group has most of its participants strongly/somewhat agree with the statement 
that the dairy industry is cruel (x = 1, x = 2). There is a downward (negative) slope from 
responses 3 to 5, which illustrates there are few people in this group that disagree to any extent 
with this statement. The trend is true in the reverse as well; the group that consumes dairy milk 
daily (y = 5) is more likely to disagree that the dairy industry is cruel (x = 1, x =2) and is also 
much less likely to agree that it is cruel. The trend for this is so plain, the slope appears positive 
in the direction of disagreeing that the dairy industry is cruel. Additionally, Table 10 shows that 
approximately half of the surveyed students believed that the dairy industry is cruel (50.5%), 
27.1% neither disagreed nor agreed, and 23.2% strongly disagreed. This table is useful because it 
displays the relationship between reported weekly milk consumption and the belief that the dairy 
industry is cruel. 
 




Q23. I believe that the dairy industry is cruel  
X 
 Q2. How many times a week do you consume a serving of dairy milk 
now?   
Total At least 
once a 
day 
4 to 5 
times a 
week 







Q23. I believe that the dairy industry is cruel  
X 




413 86 48 89 68 122 
Strongly 
agree 
22.5% 12.1% 13.5% 14.6% 17.6% 42.7% 
Somewhat 
agree 




27.1% 28.6% 30.8% 31.3% 35.3% 16.9% 
Somewhat 
disagree 
17.2% 23.1% 23.1% 15.6% 11.8% 14.5% 
Strongly 
disagree 
6.0% 13.2% 3.8% 5.2% 7.4% 1.6% 
 
 
Similarly, those who do not believe animals in the dairy industry are given the quality of 
life they deserve are 2.162 times more likely not to consume any dairy milk and are half (0.567) 
as likely to consume it every day (Table 6 & 7). Those who do not believe animals in the dairy 
industry are treated humanely are 2.45 times more likely not to consume any dairy milk and are 
half (0.550) as likely to consume it daily (Table 6 & 7). Therefore, the aforementioned evidence 
supports the alternative H3 and rejects the null hypothesis that claimed that beliefs regarding 
animal welfare will not influence consumers’ intention to purchase dairy milk.  
 




The health beliefs sections examine the results of health influences, such as personal 
beliefs about dairy milk, cancer, skin conditions, and GI distress. H4 postulated that “health 
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beliefs will influence consumers’ intention to consume dairy milk.” This hypothesis was 
assessed using questions 28-32, which can be found in Table 11.  
 
 
Table 11 – Health Factors that Influence the Odds of Consuming Dairy Milk Daily 
 
 
Questions Odds Ratio, CI Standard Error 
(Q28) Do not believe that one needs to 
consume dairy milk to be healthy vs do  
0.254*** (-1.93, -0.81) 0.277 
(Q29) Do not believe that dairy milk is 
important to bone health vs do  
0.175*** (-2.7, -0.79) 0.478 
(Q30) Do not believe that the dairy 
milk increases risk for cancer vs do  
1.3 (-0.25, 0.78) 0.258 
(Q31) Do not believe that the dairy 
milk can worsen skin conditions vs do  
1.395 (-0.25, 0.91) 0.289 
(Q32) Do not believe that the dairy 
milk can cause GI distress vs do  
2.111* (0.06, 1.43) 0.342 
Level of Significance: * = P ≤ 0.05; ** = P ≤ 0.01; *** = P ≤ 0.001 
 
 
Those who do not believe that they need to consume dairy milk to be healthy are 7.8 
times more likely to not consume any and are 0.254 times as likely to consume it every day 
(Table 11 & 12). 
 
 
Table 12 – Health Factors that Influence the Odds of Consuming No Dairy Milk 
 
Questions Odds Ratio, CI Standard Error 
(Q28) Do not believe that one needs to 
consume dairy milk to be healthy vs do  
7.8*** (1.4, 2.71) 0.327 
(Q29) Do not believe that dairy milk is 
important to bone health vs do  
3.961*** (0.92, 1.84) 0.229 
(Q30) Do not believe that the dairy milk 
increases risk for cancer vs do  
0.446** (-1.33, -0.28) 0.263 
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Questions Odds Ratio, CI Standard Error 
(Q31) Do not believe that the dairy milk 
can worsen skin conditions vs do  
0.4*** (-1.36, -0.47) 0.224 
(Q32) Do not believe that the dairy milk 
can cause GI distress vs do  
0.323*** (-1.69, -0.57) 0.279 
Level of Significance: * = P ≤ 0.05; ** = P ≤ 0.01; *** = P ≤ 0.001 
 
 
Respondents who do not believe that dairy milk is important to bone health are 3.961 
times more likely to not consume any and are 0.175 times as likely to consume it daily (Table 11 
& 12). Students who do not believe that dairy milk increases the risk for cancer are 0.446 times 
as likely to not consume it at all and are 1.3 times more likely to consume it every day (Table 11 
& 12). Those who do not believe dairy milk can worsen skin conditions are 0.4 times as likely to 
not consume any and are 1.395 times more likely to consume it daily (Table 11 & 12). Lastly, 
those who do not believe that dairy milk can cause GI distress are a third (0.323) as likely to not 
consume it and are 2.111 times more likely to consume it daily (Table 11 & 12). Therefore, the 
evidence above supports the alternative H4 and rejects the null hypothesis that claimed that 
health beliefs will not influence consumers’ intention to purchase dairy milk. 
 
4.5 Behavioral Beliefs 
 
 
The behavioural beliefs section considers the results of behavioural influences relating to 
the consideration that dairy milk is a staple food, safety, satisfaction, and taste. Behavioural 
beliefs correspond with H5, which postulated, “behavioural beliefs will influence consumers’ 
intention to consume dairy milk”. Respondents who do not believe dairy milk is a staple food 
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item are 33.991 times more likely not to consume any and are less likely (0.081) to consume it 
every day (Table 13 & 14). 
 
Table 13 – Behavioral Factors that Influence the Odds of Consuming Dairy Milk Daily 
 
Questions Odds Ratio, CI Standard Error 
(Q15) Do not believe dairy milk is a 
staple food item vs do  
0.081*** (-3.34, -1.69) 0.411 
(Q16) Do not believe dairy milk is a 
safe product vs do  
0.181*** (-2.77, -0.65) 0.530 
(Q17) Are not satisfied with dairy milk 
vs are  
0.065*** (-4.19, -1.28) 0.727 
(Q18) Do not like the taste of dairy milk 
vs do  
0.197*** (-2.51, -0.74) 0.442 
Level of Significance: * = P ≤ 0.05; ** = P ≤ 0.01; *** = P ≤ 0.001 
 
 
Table 14 – Behavioral Factors that Influence the Odds of Consuming No Dairy Milk 
 
Questions Odds Ratio, CI Standard Error 
(Q15) Do not believe dairy milk is a 
staple food item vs do  
33.991*** (2.58, 4.47) 0.472 
(Q16) Do not believe dairy milk is a 
safe product vs do  
8.867*** (1.68, 2.68) 0.250 
(Q17) Are not satisfied with dairy milk 
vs are  
9.415*** (1.73, 2.76) 
 
0.257 
(Q18) Do not like the taste of dairy 
milk vs do  
6.126*** (1.34, 2.29) 0.238 
Level of Significance: * = P ≤ 0.05; ** = P ≤ 0.01; *** = P ≤ 0.001 
 
  
Those who do not believe dairy milk is a safe product are much more likely (8.867) to not 
consume it and are 0.181 times as likely to consume it daily (Table 13 & 14). For satisfaction, 
students who are not satisfied when they drink dairy milk are 9.415 times more likely to not 
 62 
consume any and are 0.065 times less likely to consume it every day (Table 13 & 14).  Finally, 
those who do not like the taste of dairy milk are 6.126 times more likely to not consume it and 
are 0.197 times as likely to consume it daily (Table 13 & 14). Therefore, the evidence supports 
the alternative H5 and rejects the null hypothesis that claimed that behavioural beliefs would not 
influence consumers’ intention to purchase dairy milk. 
 
4.6 Normative Beliefs 
 
The normative beliefs section evaluates the normative influences that affect dairy milk 
consumption such as the beliefs of family, friends, healthcare providers, media, and restaurants. 
Normative beliefs in this study are linked with H6, which stated “normative beliefs will influence 
consumers’ intention to consume dairy milk.” In terms of family, the majority of respondents 
(94.71%) did not have any children (Appendix D). Of the few respondents that did have 
children, those who did not buy milk for their children were 0.233 times as likely to not drink 
milk compared to those who did not have children (Table 3). However, those who chose to 
purchase milk for their children daily were 3.198 times more likely to drink milk compared to 
those who did not (Table 2).  
This study also found that students with friends who do not strongly believe dairy milk is 
healthy, are 1.793 times more likely to not consume any dairy milk and half as likely (0.550) to 
consume it daily (Table 15 & 16). providers disagree that dairy milk is healthy are more likely to 






Table 15 – Normative Factors that Influence the Odds of Consuming Dairy Milk Daily 
 
 
Questions Odds Ratio, CI Standard Error 
(Q10) Friends do not believe dairy milk is 
healthy vs do  
0.55 (-1.4, 0.21) 0.402 
(Q11) Family does not believe dairy milk is 
healthy vs do  
0.396 (-2.01, 0.16) 0.542 
(Q12) Healthcare providers do not believe 
dairy milk is healthy vs do  
0.546 (-1.87, 0.66) 0.630 
(Q13) Do not believe that the media 
influences me vs do  
1.842* (0.1, 1.12) 0.254 
(Q14) Do not believe that restaurants 
encourage me to consume vs do  
1.374 (-0.18, 0.82) 0.250 




Table 16 – Normative Factors that Influence the Odds of Consuming No Dairy Milk 
 
 
Questions Odds Ratio, CI Standard Error 
(Q10) Friends do not believe dairy milk is 
healthy vs do  
1.793** (0.14, 1.03) 0.221 
(Q11) Family does not believe dairy milk is 
healthy vs do  
2.4*** (0.35, 1.4) 0.263 
(Q12) Healthcare providers do not believe 
dairy milk is healthy vs do  
1.525 (-0.02, 0.86) 0.220 
(Q13) Do not believe that the media influences 
me vs do  
0.614* (-0.93, -0.05) 0.220 
(Q14) Do not believe that restaurants 
encourage me to consume vs do  
0.435*** (-1.33, -0.33) 0.248 
Level of Significance: * = P ≤ 0.05; ** = P ≤ 0.01; *** = P ≤ 0.001 
 
 
Those with families that do not believe dairy milk is healthy are 2.4 times more likely not 
to consume any dairy milk and 0.396 times as likely to consume it every day (Table 15 & 16). 
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Students with healthcare providers that do not believe dairy milk is healthy are 1.525 times as 
likely not to consume it and are half (0.546) as likely to consume dairy milk daily (Table 15 & 
16). Those who do not believe the media influences them to consume dairy milk are 0.614 times 
as likely to not consume any dairy milk and 1.842 times as likely to consume it every day (Table 
15 & 16). Lastly, those who do not believe restaurants encourage them to consume dairy milk 
are 0.435 times as likely to not drink dairy milk and are 1.374 times more likely to consume it 
daily (Table 15 & 16). Therefore, the evidence supports the alternative H6 and rejects the null 
hypothesis which claimed that normative beliefs will not influence consumers’ intention to 
consume dairy milk. 
 
 




Finally, the control beliefs section considers the control influences that affect dairy milk 
consumption, such as previous dairy-intake, the consumption of other dairy products, the 
consumption of non-dairy milk, dietary restrictions, access, and affordability. Control beliefs are 
coupled with H7, which was, “control beliefs will influence consumers’ intention to consume 
dairy milk”. Those who consumed milk in high school were 1.741 times more likely to not 










Table 17 – Control Factors that Influence the Odds of Consuming Dairy Milk Daily 
 
Questions Odds Ratio, CI Standard 
Error 
(Q1) Consumed milk in high school vs did not 0.306*** (-1.7, -0.67) 0.257 
(Q3) Consumed yogurt vs did not 2.239** (0.22, 1.39) 0.292 
(Q4) Consumed cheese vs did not 1.846* (0.08, 1.15) 0.267 
(Q5) Consumed non-dairy milk vs did not 3.894*** (0.78, 1.94) 0.289 
(Q6) Use a non-dairy replacement vs do not 0.097*** (-0.86, 0.32) 0.526 
(Q7) Have a dietary restriction vs do not 0.228** (-2.7, -0.26) 0.609 
(Q8) Dairy milk is not very easy to access vs is  1.325 (-1.08, 1.64) 0.679 
(Q9) Dairy milk is not affordable vs is  0.983 (-1.4, 0.21) 0.474 
Level of Significance: * = P ≤ 0.05; ** = P ≤ 0.01; *** = P ≤ 0.001 
 
 
Table 18 – Control Factors that Influence the Odds of Consuming No Dairy Milk 
 
 
Questions Odds Ratio, CI Standard Error 
(Q1) Consumed milk in high school vs did not 1.741* (0.05, 1.06) 0.253 
(Q3) Consumed yogurt vs did not 0.481** (-1.2, -0.27) 0.232 
(Q4) Consumed cheese vs did not 0.441*** (-1.26, -0.37) 0.222 
(Q5) Consumed non-dairy milk vs did not 0.164*** (-2.3, -1.31) 0.317 
(Q6) Use a non-dairy replacement vs do not 23.727*** (2.6, 3.74) 0.285 
(Q7) Have a dietary restriction vs do not 4.579*** (0.89, 2.16) 0.317 
(Q8) Dairy milk is not very easy to access vs is  0.655 (-1.58, 0.73) 0.577 
(Q9) Dairy milk is not affordable vs is  1.761* (0.0, 1.13) 0.282 
Level of Significance: * = P ≤ 0.05; ** = P ≤ 0.01; *** = P ≤ 0.001 
 
 
For yogurt consumption, those who consumed it more than once a week were about half 
as likely (0.481) not to consume any dairy milk and were much more likely (2.239) to consume 
 66 
dairy milk daily (Table 17 & 18). For cheese consumption, those who consumed it more than 
once a week were also about half as likely (0.441) not to consume any dairy milk (Table 17 & 
18). Likewise, those who consumed cheese more than once a week were more likely (1.846) to 
drink dairy milk daily (Table 17 & 18). For non-dairy milk consumption, those who consumed it 
more than once a week were much less likely (0.164) to drink any dairy milk (Table 17 & 18). 
Students who also consumed non-dairy milk more than once a week were almost 3.894 times as 
likely to consume dairy milk daily (Table 17 & 18). Most significantly, those who used non-
dairy milk as a replacement for dairy milk were over 23 times (23.727) not to consume any dairy 
milk (Table 17 & 18). Similarly, those who used non-dairy milk as a replacement were nearly 
1/10th (0.097) less likely to consume dairy milk daily (Table 17 & 18). 
Respondents who do not believe dairy milk is an affordable product are 1.761 times not 
to consume any dairy milk (Table 17 & 18). Those who consume milk dairy milk every day are 
not strongly affected by affordability (0.983) (Table 17 & 18). In terms of access, those who do 
not believe dairy milk is very accessible are 0.655 times as likely to consume no dairy milk and 
are 1.325 times more likely to consume dairy milk every day (Table 17 & 18). Students who 
have a dietary restriction are 4.579 times more likely not to consume any dairy milk (Table 17 & 
18). Students with dietary restrictions are nearly a third (0.228) as likely to consume dairy milk 
daily (Table 17 & 18). Therefore, the evidence supports the alternative H7 and rejects the null 
hypothesis, which claimed that control beliefs would not influence consumers’ intention to 
purchase dairy milk. 
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Chapter 5: Discussion 
 
The results presented in the previous chapter support the arguments presented above that 
there are many factors that influence the consumption of dairy milk. The purpose of this chapter 
is to go beyond the statistics and clarify the outcomes of the results, especially in regards to the 






           The most noteworthy aspects of the demographic results are gender, age, and ethnicity; 
the results that explored these topics are in support of H1, which postulated that demographic 
characteristics have an influence on a consumers’ intention to consume dairy milk. It is 
important not to dismiss the role geography has on the study’s results. One of the primary 
reasons this study was conducted was to address a geographically-related gap in the literature. 
While several studies have evaluated the TPB and its role in dairy milk intake (Nolan-Clark et 
al., 2011; Boniface & Umberger, 2012), and none have done so exclusively in Ontario, Canada. 
Geography is influential to the consumption of food products, which is then related to the 
demography of an area (Siegrist et al., 2015). Certain factors, such as food affordability, quality, 
availability, and income disparities, directly impact the food security of a region. All of these 
factors are important to understand within their geographic context to better support and 
understand the health and sustainability needs for a specific population. The demographic 
consumption in this study is unique to the Waterloo Region. It benefits future research by being 
the first Ontario study that evaluates a variety of factors on dairy milk intake. Since Ontario is 
the second largest province that produces dairy (St. Pierre, 2017), better understanding how 
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young consumers turn to or away dairy may be useful in adjusting its commodity supply 
management systems to avoid wasted product, adjusting pricing to promote more access to 
consumers, and marketing for other relevant factors. 
           Since women tend to hold more negative attitudes towards the human use of animals and 
show more concern for animals (Cornish et al., 2016), follows that women may have a greater 
intention to not consume any milk compared to men. The results of this study show that women 
consumed less milk (2.4 servings) on average than men (3.07 servings). In many cases, women 
also consumed milk less frequently than men (e.g. 22% of men and 7.1% of women consume 
milk “4 to 5 times” a week). Women were 1.287 times more likely to choose not to consume any 
dairy milk compared to men. Previous studies support this finding because women are more 
likely to feel that drinking another species’ milk is uncomfortable (Lacroix et al., 2016) and are 
less motivated to consume dairy milk for a fear of weight gain, negative health effects, and if 
they were advised against it (Nolan-Clark et al., 2011). However, for daily milk drinkers, there 
was a negligible difference (1.092) between men and women. This indicates there are other 
factors beyond gender that influence high-frequency daily drinkers. Some of these factors will be 
discussed in the following sections. 
           Age is related to more environmental concerns (Jang et al., 2011) and animal welfare 
concerns (Cornish et al., 2016). Given that the younger generation facilitates certain trends, 
including the decrease in consumption of dairy milk (Bates et al., 2017), it was expected that the 
youngest surveyed respondents would be less likely to consume dairy milk. Instead, the opposite 
was found. Millennials (born between 1981-1995) were less likely (0.765) to consume daily and 
3.611 times more likely to not consume any dairy milk compared to Gen-Z (born after 1996) 
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students. This trend is unexpected and worth following up on in future studies, to ensure this is a 
trend that is apparent in other regions and not just at the University of Waterloo.  
           Ethnicity is another relevant factor that is related to dairy milk consumption. A large-scale 
literature review-based study was conducted in 2016 to understand better health outcomes 
concerning dairy milk. Even though the study evaluated decades of data, it failed to evaluate 
populations outside of Europe and non-European studies (Rozenberg et al., 2016). Additionally, 
the only Canadian study that evaluated dairy milk with the TPB, found that its sample size was 
one of its strongest limitations (Lacroix et al., 2016). The Lacroix study had 161 participants and 
primarily focused on White, college-educated participants aged 19-50; therefore, the study did 
not have a sample that accurately reflected the diverse populations that exist in Southern Canada 
(2016). For these reasons, this study emphasized acquiring a varied and appropriate sample size 
at the University that is similar to the ethnic makeup of the Waterloo Region. 
Because those of European descent have a higher likelihood to be able to biologically 
process dairy (Mathieson et al., 2015) and White participants have been found to consume the 
most dairy among other ethnicities (Chin et al., 2019), it was expected that White people in this 
study may consume more dairy milk compared to other ethnicities. However, the data showed a 
different story. As a whole, South Asian, White, and Chinese students reported consuming the 
most amount of milk daily, as compared to other ethnicities surveyed. However, South Asian 
students are nearly twice as likely (1.935 times) to consume it daily and half as likely (0.515 
times) to not consume it at all compared to other ethnicities. This is a notable difference since 
White (1.399) and Chinese students (1.185) were more likely to consume no dairy milk when 
compared to other ethnicities. This shows that other ethnicities, such as South Asian and 
Chinese, are important to understand when it comes to dairy milk consumption in Ontario and 
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have been excluded or not properly represented in previous studies. As discussed, Rozenberg et 
al. (2016) and Lacroix et al. (2016) both had research studies that were almost entirely White and 
did not consider the implications of having an ethnically homogenous sample. The genetic factor 
that affects dairy milk consumption is related to ethnic background and cannot be understated, 
otherwise, these studies only have meaning to a specific ethnic group. In turn, this can affect the 
health and sustainability standards imposed upon a population. An example of how this is gap 
can be problematic in practice could look like the development of a national food guide or health 
standards that do not consider ethnic diversity. The lack of diversity in studies related to dairy 
milk has been observed by other researchers as well. Chin et al. (2019) addressed that numerous 
studies did not have a geographically accurate ethnic sample or chose to evaluate populations 
that were ethnically homogenous to begin with. While Chin et al., attempted to close this gap by 
getting a more ethnically representative sample to their diverse city, Davis, California, they 
limited their research by broadly grouping ethnic groups (2019). This means any South Asian, 
Chinese, Japanese, Filipino, and Korean participants were simply categorized as “Asian.” Given 
that there are genetic and ethnic differences between Asian groups, this classing system affects 
the study’s results. Certain ethnic groups such as “Native Americans” had few participants, so 
this entire group was omitted from the results (Chin et al., 2019); this omission has the potential 
to affect the ethnic perception of a geographic area and subsequently, the meaning of the study. 
This study aimed to improve the ethnic classification where Chin et al. (2016) was short-sighted, 
by using the 16 ethnic groups listed on the Canadian census, ensuring the sample size is 








           Only one other study has evaluated the factors that influence dairy consumption in a 
Canadian context (LaCroix et al., 2016). This study was wanting because it only surveyed 161 
people who predominantly lived in Quebec and did not test the influence of environmental and 
climate factors to dairy consumption. For this reason, H2 was proposed and hypothesized that 
environmental and climate beliefs will influence consumers’ intention to purchase dairy milk. 
This hypothesis is supported because those who do not care for the natural environment (1.317), 
do not believe that dairy farming has a negative effect on deforestation (1.499), do not believe 
that dairy farming has a negative effect on biodiversity (2.287), do not believe that the dairy 
industry contributes to climate change (2.104), and do not believe that the dairy contributes to 
water pollution (2.172) are much more likely to consume dairy milk every day. Therefore, 
environmental attitudes, even negative ones, influence the decision making of consumers. 
Relatedly, the inverse of this shows that consumers who do care about the environment, in terms 
of deforestation, water, climate, and biodiversity, are less likely to consider purchasing dairy 
milk. This observation is important because it shows that young consumers' concern for the 
environment may cause them to change their decision making. By educating younger consumers 
about the sustainability issues surrounding the production of dairy milk, some of these young 
consumers may choose to consume non-dairy beverages, which are less environmentally 




5.3 Animal Welfare 
 
 
           It was hypothesized that animal welfare beliefs would influence consumers’ intention not 
to consume dairy milk (H3). This hypothesis was supported by the study since those who do not 
believe that animals in the industry get the quality of life they deserve (2.278) and do not believe 
that animals in the dairy industry are treated humanely (2.45) are more likely to not consume any 
dairy milk. Additionally, those who do not think the dairy industry is cruel are 2.377 times more 
likely to drink dairy milk daily. This shows that some consumers who care about animal welfare 
are more likely to choose not to drink any dairy milk compared to those who do not care, which 
means philosophical beliefs are relevant in this area of study. However, Figure 5 displays the 
distribution pattern of the responses, and it is clear that among those who “strongly agree” that 
the dairy industry is cruel, they still choose to consume varying amounts of dairy milk weekly. 
Previous research indicates that positive attitudes are not necessarily followed by positive 
intentions (Vermeir & Verbeke, 2006). This behaviour can be explained by the attitude-
behavioural intention gap, which serves as an explanation as to why consumers’ attitudes do not 
necessarily lead to behavioural action, despite them having strong beliefs (Vermeir & Verbeke, 
2006). Decision-making processes are complex and are often dependent on certain individual 
characteristics such as being involved in sustainability and having certainty with respect to 
claims; these characteristics are associated with raising a positive attitude towards purchasing 
certain products (Vermeir & Verbeke, 2006). In other words, positive attitudes such as awareness 
and being knowledgeable and feeling certain about one’s knowledge can increase an individual’s 
intention to purchase. In an animal rights context, this describes the attitudes of activists whose 
attitudes mirror their behavioural intent. Conversely, social pressure (social norms) often 
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explains behavioural intentions to buy, even when personal attitudes are negative. In this case, 
social pressures to not consume dairy may be low, even though many participants had negative 
attitudes regarding animal cruelty in the dairy industry.  
 




           Numerous studies assert that dairy consumption over time may lead to less-favourable 
health effects or conditions (Michaëlsson et al., 2014; Silanikove et al., 2015; Malekinejad & 
Rezabakhsh, 2015; La Rosa et al., 2016; Fraser et al., 2020). Consequently, H4, which stated 
“health beliefs will influence consumers’ intention to consume dairy milk,” was tested and had 
support from the results section. The beliefs that influence dairy milk intake discussed in this 
section is the need to consume dairy milk for health, the relation to bone health, the GI-tract, 
cancer, and acne. 
One of the strongest beliefs that influenced consumers' intention to purchase and then 
consume dairy milk was the belief that consumers need to consume dairy milk to be healthy. 
This belief was so strong, those who did not believe they needed to consume dairy milk to be 
healthy were 7.8 times more likely to not consume any, which was the highest odds ratio value 
for the health analysis. The next strongest association was for those who did not believe that 
dairy milk is important to bone health; this group was 3.961 times more likely not to consume 
any dairy milk and 0.175 times as likely to consume it daily. The inverse of the daily drinkers 
yields an odds ratio of 5.714, which means that those who do believe dairy milk is important to 
bone health are 5.714 times as likely to consume it daily. The belief that dairy milk is necessary 
and important to bone health are the most influential health factors related to the consumption of 
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dairy milk. The strong association for bone health may show that the marketing concept “dairy 
consumption is important to bone health” is a pervasive belief. This belief has become prevalent 
in a North American context because the studies that have evaluated dairy consumption and bone 
health as related and important have largely been with European populations that have a higher 
likelihood of having the lactase persistence mutation that enables them to consume it without ill-
effects (Rozenberg et al., 2016). The publication of ethnically biased results, the acceptance of 
dairy milk as a commonplace beverage in the 1950s, the use of dairy milk as a breakfast cereal 
staple, and the ubiquitous marketing campaigns in tandem has reinforced the belief that milk is 
important to bone health and still affects consumers today even though it may not be true 
(Michaëlsson et al., 2014). 
Other health beliefs that had notable influences on dairy milk intake were the beliefs 
surrounding the GI-tract, cancers, and acne. Students were 2.111 times more likely to consume 
dairy milk daily if they did not associate the consumption of dairy milk with GI-issues. The 
inverse of this odds ratio shows that students who did believe that dairy milk causes GI-issues 
were almost half as likely (0.474) to consume it every day. Given that many Canadians have 
lactose intolerance that is known to cause GI-distress (Venter et al., 2015), the results illustrate 
that students change their habits accordingly to some extent if they believe that dairy milk is 
causing them harm. This partial change has been seen in other studies too; even those who have 
lactose intolerance and exhibit negative health effects due to it, still have some likelihood to 
continue consuming those products if they are accustomed to it and enjoy the taste (Kurajdová et 
al., 2015). Another relevant belief is the belief that dairy milk increases the risk of cancer. 
Students who did not have this belief were almost half as likely (0.446) to not consume dairy 
milk at all and 1.3 times more likely to consume it daily. The inversion of this shows that those 
 75 
who do believe there is an association between cancer and dairy milk consumption are 2.242 
times more likely not to consume it and 0.769 as likely to consume it daily. 
Interestingly, previous studies have found incidences of cancer affect women more than 
men (Faber et al., 2012; Fraser et al., 2020). However, this connection was not apparent between 
genders in this study because most participants, regardless of gender, selected the response 
“neither agree nor disagree.” The neutral response may indicate that young participants are less 
aware of the potential cancer risks associated with dairy milk consumption. From an odds ratio 
inversion of Question 31, students who did believe that dairy milk can worse skin conditions 
were 2.5 times more likely not to consume it and 0.717 times as likely to consume it daily. These 
values make sense given the age range of this study since dairy milk consumption is directly 
associated with getting acne for those between ages 17-30 (Juhl et al., 2018).  
 
 




           Behavioural beliefs are a central component of the TPB and have been strongly influential 
to decision making in numerous studies. In line with the TPB, H5 was created and stated, 
“behavioural beliefs will influence consumers’ intention to consume dairy milk”. This type of 
belief is strongly supported in this study. One of the most important factors in this section is the 
belief that dairy milk is a staple food item. Those who do not believe it is a staple food item are 
33.991 times more likely to not consume any dairy milk; the trend in reverse shows that 
consumers who do believe dairy milk is a sample food item are more likely to consume it every 
day. Other behavioural beliefs, such as believing dairy milk is safe, satisfying, and taste, also 
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have a positive correlation in terms of consuming dairy milk, but to a lesser degree than 
believing it is a staple food item.  
Like behavioural beliefs, normative beliefs are critical to include in the TPB. It was 
hypothesized (H6) that normative beliefs will influence consumers’ intention to consume dairy 
milk. This belief was supported by the research study. Relationships with others are an essential 
facet of normative beliefs. Researchers Cornish et al., postulated that since women are often 
primary caregivers for children, they are more likely to be the main food purchasers in a family 
(2016). Lacroix et al., also found that more than half of surveyed adults believed that dairy milk 
was a beverage intended for children (2016). Both researchers found that adults with children 
were more likely to consume milk themselves, since having children removes the barrier of 
availability (Cornish et al., 2016; Lacroix et al., 2016). The results dictate that daily drinkers are 
3.198 times more likely to purchase milk for their children, but for those who do not consume 
any dairy milk are only 0.233 times as likely to purchase milk for their children. This shows that 
having children may be influential to consuming more dairy milk, but also shows that there are 
other personal factors (such as the belief it is a staple food item) that may play a stronger role 
than this. Given that the majority of the participants (94.71%) did not have any children, these 
findings only reflect a small portion of the sample population. Therefore, further evaluation on 
this topic with a larger sample is necessary. Additional normative factors with the highest 
influence were the beliefs of family, friends, and healthcare providers. Interestingly, there is a 
stronger correlation between dairy consumption and the influence of family and friends 
compared to the influence of healthcare providers. This means that this group of respondents is 
more influenced by people that are close to them, rather than a healthcare provider who may 
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have more expert advice. Respondents were also less influenced by media and restaurants when 
it came to daily milk consumption. 
           The final component of the TPB is control beliefs, which is encompassed in H7, “control 
beliefs will influence consumers’ intention to consume dairy milk.” Given the data discussed, 
this hypothesis was supported by the research study. The most influential control belief was 
whether or not a respondent used non-dairy milk as a replacement for dairy milk. Those who 
used non-dairy milk as a replacement for dairy milk were 23.727 times more likely to not 
consume any dairy milk. The consumption of other dairy-based products such as cheese (1.846) 
and yogurt (2.239) did increase the odds of consuming dairy milk daily. However, the 
consumption of these products was less influential when it came to the odds of consuming no 
dairy milk at all. This is in line with the currently available data (St. Pierre, 2017), where the 
current trends for purchasing dairy milk are declining, but the consumption for refined-cheeses 
and yogurts are not. Instead, factors such as affordability are more influential. In this case, 
affordability is a barrier to dairy milk consumption; those who do not believe it is affordable are 
1.761 times more likely to not consume any dairy milk. On the other hand, factors such as access 
were less important when it came to daily consumption. Those who drank dairy milk in high 
school were 1.741 times more likely to not consume any dairy milk. This may be due to the 
“green intention” described by Kanchanapibul et al., which affects younger consumers' decision 
making (2014). Given that the respondents were all in university and 74.31% of them purchased 
food for themselves, it makes sense that there would be a change in consumption as this 
population moves from high school to university, allowing them to make more personal food 
choices. Lastly, dietary restrictions increased the odds of not consuming any dairy milk by 4.579 
times. However, those with dietary restrictions were only a third less likely to drink dairy milk 
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every day, which means there may be a difference in the severity of these reported dietary 
restrictions.  
 




           Despite careful consideration of the research design, no research is ever devoid of 
limitations. Since the survey data were collected online, there was no way for participants to 
clarify questions as there would be if an interviewer were present. This challenge may have 
affected their understanding of the survey and, therefore, potentially affected the results from the 
data.  
Another potential limitation of the study is that certain questions may not have offered 
enough explanation for participants to make an appropriate choice. For example, Q34 asked 
whether or not students followed Canada’s Food Guide, without offering what exactly that 
entails. Additionally, there was not an “unsure” response for certain questions, making 
participants choose between “yes” or “no” for criteria that may have been misunderstood. 
Omitting that response choice may have affected the true nature of participants' feelings towards 
certain questions. There was also an error made for questions 24 and 25. These questions were 
phrased as a double-negative, which may have been negatively influential or confusing for some 
participants.  
           While this study aimed to be comprehensive, there are numerous ways other researchers 
in the future could further this study. It would be beneficial to mathematically model the impacts 
of the TPB on dairy milk to better understand how much each factor directly impacts a 
consumer’s behavioural intention by implementing factor analysis. Doing so would provide a 
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clearer understanding to the extent certain factors played in influencing consumers' behaviour, 
which could potentially aid researchers in modelling a better commodity supply estimate. This 
may result in fairer dairy prices and ensure there the product is not overestimated and therefore 
wasted. Future studies would also benefit by discussing the role of non-dairy milk more 
comprehensively in terms of sustainability and consumers' desire to purchase, better to 
understand the market value of similar products in Canada, and to promote more 
environmentally conscious actions among the public.  
 
 




           This research aimed to identify key demographic influences and key barriers and 
motivators that affect dairy milk consumption among university students at the University of 
Waterloo. Based on the quantitative analysis of behavioural intention from the TPB, it can be 
concluded that there are a variety of factors that influence the consumption of dairy milk for this 
particular group. The TPB served as a very useful framework for understanding the factors that 
influence dairy milk consumptive behaviours. The results indicate that gender is an important 
influence regarding dairy consumption; those who identify as women are more likely to alter 
their consumptive practices and are less likely to consume milk compared to men. Ethnicity was 
another influential attribute. This study found that those who identify as South Asian are the 
most likely to drink milk daily, followed by White and Chinese students.  
In terms of key barriers to dairy milk consumption, the more influential barriers were 
negative health beliefs such as not believing that dairy is important to bone health and positive 
environmental beliefs such as believing that the dairy industry contributes to climate change, 
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water pollution, and deforestation, as well as believing that the dairy industry mistreats its 
animals. Behavioural beliefs like not believing dairy milk is a staple food is safe, tasty, and 
satisfying also are barriers to consumption. Normative beliefs were strongest in relation to what 
family members and friends believe, which can be a barrier for some students. The control 
beliefs that were the strongest barriers were whether or not an individual used non-dairy milk as 
a replacement for dairy milk, affordability, if students consumed dairy milk in high school, and if 
an individual has a dietary restriction.  
The motivators that encourage the consumption of dairy milk were positive health beliefs 
such as the belief one needs to consume milk to be healthy and the perception that it is a staple 
food item. For environmental beliefs, those who have negative environmental beliefs like not 
believing the dairy industry has a role in climate change, water pollution, deforestation, and not 
caring about animal welfare are influential to the reported weekly amount of dairy milk 
consumed. Those who have core behavioural beliefs, such as believing that dairy milk is a staple 
food item is safe, satisfying, and tasty, are much more likely to consume more dairy milk. Again, 
normative beliefs were dependent on the views of family members and friends and can be 
viewed as a motivator in some cases. Lastly, control beliefs like regularly eating cheese and 
yogurt, made consumers more likely to some degree to continue purchasing dairy milk.  
This study focused on individual determinants of dairy milk consumption, with analyses 
based on a voluntary-sampling of university students at the University of Waterloo in Ontario, 
Canada. Therefore, the aforementioned findings apply specifically within the demographic 
characteristics of this sample pool, and the descriptive generalizations above should not be 
applied broadly to other geographic areas or populations. Future research will benefit from 
including other potential factors that affect dairy milk consumption, acquiring a larger, more 
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random sample size, using an interview-method to gain a clearer understanding of individual 
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Items Measuring Unit Source 
General Questions 
H7 1) Did you consume more 
dairy milk in high school 
(secondary school) than you 
do now?  
Binary Bates et al., 
2017 
H7 2) How many times a week do 
you consume a serving of 





H7 3) How many times a week do 
you consume a serving of 
dairy- based yogurt? 
Weekly frequency  Lacroix et 
al., 2016 
H7 4) How many times a week do 
you consume a serving of 
cheese? 
Weekly frequency Lacroix et 
al., 2016 
H7 5) How many times a week do 
you consume a serving of 
non-dairy milk such as 
almond, soy, or oat? 
Weekly frequency Lacroix et 
al., 2016 
H7 6) Do you use a non-dairy milk 




Only for Certain foods 
Lacroix et 
al., 2016 
H7 7) Do you have any dietary 
restrictions that don’t permit 
you to consume dairy milk? 
Binary Lacroix et 
al., 2016 
Control Beliefs 
H7 8) Dairy milk is an easy 
product for me to access.  
5-Point Likert Lacroix et 
al., 2016 
H7 9) I believe that dairy milk is 
an affordable product. 
5-Point Likert Lacroix et 
al., 2016 
Normative Beliefs 
Binary = Yes/No 
 
5-Point Likert = Strongly agree/ Somewhat agree/ Neither agree nor disagree/ Somewhat disagree/ 
Strongly disagree 
 




Items Measuring Unit Source 
H6 10) My friends believe dairy 
milk is healthy. 
5-Point Likert Lacroix et 
al., 2016 
H6 11) My family members believe 
dairy milk is healthy. 
5-Point Likert Lacroix et 
al., 2016 
H6 12) My healthcare and/or dietary 
providers believe milk is 
healthy. 
5-Point Likert Lacroix et 
al., 2016 
H6 13) I believe that the media 
influences me to drink dairy 
milk. 
5-Point Likert Lacroix et 
al., 2016 
H6 14) I believe that restaurants 
encourage me to consume 
dairy milk. 
5-Point Likert Lacroix et 
al., 2016 
Behavioral Beliefs 
H5 15) Dairy milk is a staple food 
item for me.  
5-Point Likert Lacroix et 
al., 2016 
H5 16) I believe dairy milk is a safe 
product for me to consume. 
5-Point Likert Kim et al., 
2003 
H5 17) I am satisfied when I drink 
dairy milk.  
5-Point Likert Van Loo et 
al., 2013 
H5 18) I like the taste of dairy milk. 5-Point Likert Van Loo et 
al., 2013 
Environmental and Climate Beliefs 
H2  19) I care about the natural 
environment.  
5-Point Likert Zur & 
Klöckner, 
2014 
H2 20) I believe that dairy farming 
is not harmful to the natural 
environment.  
5-Point Likert Zur & 
Klöckner, 
2014 
H2  24) I believe that dairy farming 
has a negative effect on 
deforestation.  
5-Point Likert Zur & 
Klöckner, 
2014 
H2 25) I believe that dairy farming 
has a negative effect on 
biodiversity.  
5-Point Likert Zur & 
Klöckner, 
2014 
H2 26) I believe that the dairy 
industry contributes to 
climate change. 
5-Point Likert Zur & 
Klöckner, 
2014 
H2 27) I believe that the dairy 
industry contributes to water 
pollution.  
5-Point Likert Zur & 
Klöckner, 
2014 




Items Measuring Unit Source 
H3 21) I believe that animals in the 
dairy industry get the quality 
of life they deserve.  
5-Point Likert Zur & 
Klöckner, 
2014 
H3 22) I believe that animals in the 
dairy industry are treated 
humanely. 
5-Point Likert Zur & 
Klöckner, 
2014 
H3 23) I believe that the dairy 
industry is cruel. 




H4 28) I believe that I need to 
consume dairy milk to be 
healthy.  
5-Point Likert Boniface & 
Umberger, 
2012 
H4 29) I believe dairy milk is 
important for bone health. 
5-Point Likert Rizzoli, 
2014 
H4 30) I believe that consuming 
dairy milk increases the risk 
for certain cancers (such as 
prostate or ovarian).  
5-Point Likert Lacroix et 
al., 2016 
H4 31) I believe that dairy milk can 
worsen certain skin 
conditions (such as acne or 
eczema).  
5-Point Likert Melnik, 
2011 
H4 32) I believe that dairy milk can 
cause gastrointestinal 
distress (such as bloating or 
diarrhea).  
5-Point Likert Lacroix et 
al., 2016 
Demographic Questions 
H1 33) Which diet do you follow?  • Omnivore (eats plants and 
animals) 
• Pescatarian (eats plants, 
fish, and sometimes other 
seafood) 
• Lacto-vegetarian (eats 
plants, dairy products, 
and excludes eggs) 
• Lacto-ovo-vegetarian 
(eats plants, dairy 
products, and eggs) 
• Vegan (eats only plants 








Items Measuring Unit Source 
H1 34) Do you follow the current 
Canada’s Food Guide 
recommendations?  
Binary  
H1 35) Who purchases the food in 
your household? 
• My parents/guardians 
• Myself 
• I use my school’s meal 
plan 
• Other: 
Kim et al., 
2003 
H1 36) What is your birth year? Birth year: Lacroix et 
al., 2016 
H1 37) What is your relationship 
status? 
• Married 
• Living with a partner or 
common law 
• Widowed 
• Divorced or separated  
• Never married  
Kim et al., 
2003 
H1  38) Do you have children in 
your household that you 
purchase milk for? 
Binary   Lacroix et 
al., 2016 
H1 39) Which gender identity do 
you most identify with? 
• Male  
• Female 
• Gender diverse 
(variant/non-conforming) 




H1  40) Which ethnicity do you 
most identify with? 
• White (e.g. English, 
Scottish, Polish, Italian, 
French, Scandinavian, 
etc.) 
• Indigenous (e.g. First 
Nation, Metis, Inuit, etc.) 
• African 
• Black 
• Pacific Islander (e.g. Fiji, 














Items Measuring Unit Source 
Brazilian, any other South 
American country etc.) 
• South Asian (e.g. East 
Indian, Pakistani, Sri 
Lankan, etc.) 
• West Asian (e.g. Afghani, 
Persian, Kurdish, etc.) 
• Mixed ethnicities  










































Items Frequency Percentage (%) 
Did you consume more dairy milk in high school (secondary school) than you do now?  
Yes 280 70 
No 120 30 
How many times a week do you consume a serving of dairy milk now? 
None 120 30.08 
Once a week 65 16.29 
2 to 3 times a week 86 21.55 
4 to 5 times a week 47 11.78 
At least once a day 81 20.30 
How many times a week do you consume a serving of dairy- based yogurt? 
  
None 143 35.84 
Once a week 85 21.30 
2 to 3 times a week 98 24.56 
4 to 5 times a week  55 13.78 
At least once a day 18 4.51 
How many times a week do you consume a serving of cheese? 
None 72 18.05 
Once a week 92 23.06 
2 to 3 times a week 132 33.08 
4 to 5 times a week  70 17.54 
At least once a day 33 8.27 
How many times a week do you consume a serving of non-dairy milk such as almond, soy, or oat? 
None 213 53.38 
Once a week 43 10.78 
2 to 3 times a week 55 13.78 
4 to 5 times a week  44 11.03 
At least once a day 44 11.03 
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Items Frequency Percentage (%) 
Do you use a non-dairy milk as a replacement for dairy milk?  
Yes 116 29.07 
No 213 53.38 
Only for certain foods 70 17.54 
Do you have any dietary restrictions that don’t permit you to consume dairy milk?   
Yes 350 87.50 
No 50 12.50 
Control Beliefs 
Dairy milk is an easy product for me to access.  
Strongly agree 338 84.71 
Somewhat agree 43 10.78 
Neither agree or disagree 6 1.50 
Somewhat disagree 9 2.26 
Strongly disagree 3 0.75 
I believe that dairy milk is an affordable product. 
Strongly agree 151 37.84 
Somewhat agree 185 46.37 
Neither agree or disagree 33 8.27 
Somewhat disagree 25 6.27 
Strongly disagree 5 1.25 
Normative Beliefs 
My friends believe dairy milk is healthy. 
Strongly agree 86 21.55 
Somewhat agree 160 40.10 
Neither agree or disagree 92 23.06 
Somewhat disagree 49 12.38 
Strongly disagree 12 3.01 
My family members believe dairy milk is healthy.   
Strongly agree 188 47.12 
Somewhat agree 136 34.09 
Neither agree or disagree 35 8.77 
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Items Frequency Percentage (%) 
Somewhat disagree 29 7.27 
Strongly disagree 11 2.76 
My healthcare and/or dietary providers believe milk is healthy.   
Strongly agree 76 19.05 
Somewhat agree 118 29.57 
Neither agree or disagree 181 45.36 
Somewhat disagree 19 4.76 
Strongly disagree 5 1.25 
I believe that the media influences me to drink dairy milk.   
Strongly agree 68 17.04 
Somewhat agree 105 26.32 
Neither agree or disagree 89 22.31 
Somewhat disagree 81 20.30 
Strongly disagree 56 14.04 
I believe that restaurants encourage me to consume dairy milk.   
Strongly agree 33 8.27 
Somewhat agree 55 13.78 
Neither agree or disagree 119 29.82 
Somewhat disagree 109 27.32 
Strongly disagree 83 20.80 
Behavioral Beliefs 
Dairy milk is a staple food item for me.  
Strongly agree 63 15.79 
Somewhat agree 109 27.32 
Neither agree or disagree 49 12.28 
Somewhat disagree 61 15.29 
Strongly disagree 117 29.32 
I believe dairy milk is a safe product for me to consume. 
Strongly agree 138 34.59 
Somewhat agree 147 36.84 
Neither agree or disagree 42 10.53 
Somewhat disagree 46 11.53 
Strongly disagree 26 6.52 
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Items Frequency Percentage (%) 
I am satisfied when I drink dairy milk.  
Strongly agree 105 26.32 
Somewhat agree 128 32.08 
Neither agree or disagree 78 19.55 
Somewhat disagree 40 10.03 
Strongly disagree 48 12.03 
I like the taste of dairy milk. 
Strongly agree 132 33.08 
Somewhat agree 122 30.58 
Neither agree or disagree 49 12.28 
Somewhat disagree 48 12.03 
Strongly disagree 48 12.03 
Environmental and Climate Beliefs 
I care about the natural environment.  
Strongly agree 295 73.93 
Somewhat agree 91 22.81 
Neither agree or disagree 9 2.26 
Somewhat disagree 2 0.50 
Strongly disagree 2 0.50 
I believe that dairy farming is not harmful to the natural environment.  
Strongly agree 32 8.02 
Somewhat agree 71 17.79 
Neither agree or disagree 82 20.55 
Somewhat disagree 105 26.32 
Strongly disagree 109 27.32 
I believe that dairy farming has a negative effect on deforestation.  
Strongly agree 79 19.80 
Somewhat agree 111 27.82 
Neither agree or disagree 153 38.35 
Somewhat disagree 41 10.28 
Strongly disagree 15 3.76 
I believe that dairy farming has a negative effect on biodiversity.  
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Items Frequency Percentage (%) 
Strongly agree 78 19.55 
Somewhat agree 109 27.32 
Neither agree or disagree 152 38.10 
Somewhat disagree 47 11.78 
Strongly disagree 13 3.26 
I believe that the dairy industry contributes to climate change. 
Strongly agree 148 37.19 
Somewhat agree 127 31.91 
Neither agree or disagree 77 19.35 
Somewhat disagree 36 9.05 
Strongly disagree 10 2.51 
I believe that the dairy industry contributes to water pollution.  
Strongly agree 116 29.07 
Somewhat agree 122 30.58 
Neither agree or disagree 119 29.82 
Somewhat disagree 34 8.52 
Strongly disagree 8 2.01 
Animal Welfare Beliefs 
I believe that animals in the dairy industry get the quality of life they deserve.  
Strongly agree 12 3.01 
Somewhat agree 45 11.28 
Neither agree or disagree 83 20.80 
Somewhat disagree 124 31.08 
Strongly disagree 135 33.83 
I believe that animals in the dairy industry are treated humanely. 
Strongly agree 16 4.01 
Somewhat agree 46 11.53 
Neither agree or disagree 94 23.56 
Somewhat disagree 117 29.32 
Strongly disagree 126 31.58 
I believe that the dairy industry is cruel. 
Strongly agree 92 23.06 
Somewhat agree 98 24.56 
Neither agree or disagree 112 28.07 
Somewhat disagree 74 18.55 
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Items Frequency Percentage (%) 
Strongly disagree 23 5.76 
Health Beliefs 
I believe that I need to consume dairy milk to be healthy.  
Strongly agree 41 10.28 
Somewhat agree 101 25.31 
Neither agree or disagree 53 13.28 
Somewhat disagree 80 20.05 
Strongly disagree 124 31.08 
I believe dairy milk is important for bone health. 
Strongly agree 89 22.31 
Somewhat agree 165 41.35 
Neither agree or disagree 55 13.78 
Somewhat disagree 41 10.28 
Strongly disagree 49 12.28 
I believe that consuming dairy milk increases the risk for certain cancers (such as prostate or ovarian).  
Strongly agree 28 7.02 
Somewhat agree 48 12.03 
Neither agree or disagree 189 47.37 
Somewhat disagree 84 21.05 
Strongly disagree 50 12.53 
I believe that dairy milk can worsen certain skin conditions (such as acne or eczema).  
Strongly agree 72 18.05 
Somewhat agree 105 26.32 
Neither agree or disagree 137 34.34 
Somewhat disagree 58 14.54 
Strongly disagree 27 6.77 
I believe that dairy milk can cause gastrointestinal distress (such as bloating or diarrhea).  
Strongly agree 120 30.08 
Somewhat agree 158 39.60 
Neither agree or disagree 75 18.80 
Somewhat disagree 37 9.27 
Strongly disagree 9 2.26 
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Demographic Characteristics Frequency Percentage (%) 
Age   
19 years or younger 62 15.5 
20-24 years 224 56 
25-29 years 83 20.75 
30 years or older 31 7.75 
Gender   
Male  132 32.92 
Female 254 63.34 
Gender diverse (variant/non-conforming) 7 1.75 
Prefer not to answer 5 1.25 
Other 3 0.75 
Relationship status   
Married 21 5.29 
Living with partner or common law 50 12.59 
Widowed 1 0.25 
Divorced or separated  1 0.25 
Never married  324 81.61 
Food purchaser    
My parents/guardians  54 13.47 
Myself 298 74.31 
School’s meal plan 31 7.73 
Other 18 4.49 
Purchase milk for children   
Yes 21 5.29 
No 376 94.71 
Diet   
Omnivore (eats plants and animals) 299 74.56 
Pescatarian (eats plants, fish, and sometimes other seafood) 27 6.73 
Lacto-ovo-vegetarian (eats plants, dairy products, and eggs) 28 6.98 
Lacto-vegetarian (eats plants, dairy products, and excludes eggs) 10 2.49 
Vegan (eats only plants and excludes all animal products) 19 4.49 
Other 18 4.49 
Follow Canada’s Food Guide   
Yes 104 26 
No 296 74 
Ethnicity    
White (e.g. English, Scottish, Polish, Italian, French, Scandinavian, 
etc.) 
180 45 
Indigenous (e.g. First Nation, Metis, Inuit, etc.) 2 0.5 
African 13 3.25 
Black 6 1.5 
Arab 12 3 
Chinese 79 19.75 
Filipino 5 1.25 
Japanese 2 0.5 
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Demographic Characteristics Frequency Percentage (%) 
Latin American (e.g. Mexican, Cuban, Brazilian, any other South 
American country, etc.) 
12 3 
South Asian (e.g. East Indian, Pakistani, Sri Lankan, etc.) 52 13 
Southeast Asian (e.g. Cambodian, Laotian, Vietnamese, etc.) 6 1.5 
West Asian (e.g. Afghani, Persian, Kurdish, etc.) 8 2 
Mixed ethnicities  16 4 
Other racial or cultural group 7 1.75 
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Odds Ratios: Python3 
 
import os 
import pandas as pd 





from scipy.stats.distributions import norm 
import scipy.stats as stats 
 
#Working directory 
dir = "C:/Users/Coreena/Code/Waterloo/coreena/thesis/" 
os.chdir(dir) 
 
df = pd.read_csv(dir+"FinalData.csv") 
 
class Spec_question(): 
    def __init__(self, name, target): 
        self.target = target 
        self.name = name.split('_')[0] 
        self.title = name 
     
    def groups(self, milk_con): 
        a = df.loc[(df['Q2']<=milk_con) & (df[self.name]==self.target)].shape[0] 
        b = df.loc[(df['Q2']>milk_con) & (df[self.name]==self.target)].shape[0] 
        c = df.loc[(df['Q2']<=milk_con) & (df[self.name]!=self.target)].shape[0] 
        d = df.loc[(df['Q2']>milk_con) & (df[self.name]!=self.target)].shape[0] 
        return a,b,c,d 
 
    def groups_reverse(self, milk_con): 
        a = df.loc[(df['Q2']>=milk_con) & (df[self.name]==self.target)].shape[0] 
        b = df.loc[(df['Q2']<milk_con) & (df[self.name]==self.target)].shape[0] 
        c = df.loc[(df['Q2']>=milk_con) & (df[self.name]!=self.target)].shape[0] 
        d = df.loc[(df['Q2']<milk_con) & (df[self.name]!=self.target)].shape[0] 




    def __init__(self, name, min1, max1, min2, max2): 
        self.min1 = min1 
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        self.max1 = max1 
        self.min2 = min2 
        self.max2 = max2 
        self.name = name.split('_')[0] 
        self.title = name 
 
    def groups(self, milk_con): 
        a = df.loc[(df['Q2']<=milk_con) & (df[self.name]>=self.min1) & 
(df[self.name]<self.max1)].shape[0] 
        b = df.loc[(df['Q2']>milk_con) & (df[self.name]>=self.min1) & 
(df[self.name]<self.max1)].shape[0] 
        c = df.loc[(df['Q2']<=milk_con) & (df[self.name]>=self.min2) & 
(df[self.name]<self.max2)].shape[0] 
        d = df.loc[(df['Q2']>milk_con) & (df[self.name]>=self.min2) & 
(df[self.name]<self.max2)].shape[0] 
        return a,b,c,d 
 
    def groups_reverse(self, milk_con): 
        a = df.loc[(df['Q2']>=milk_con) & (df[self.name]>=self.min1) & 
(df[self.name]<self.max1)].shape[0] 
        b = df.loc[(df['Q2']<milk_con) & (df[self.name]>=self.min1) & 
(df[self.name]<self.max1)].shape[0] 
        c = df.loc[(df['Q2']>=milk_con) & (df[self.name]>=self.min2) & 
(df[self.name]<self.max2)].shape[0] 
        d = df.loc[(df['Q2']<milk_con) & (df[self.name]>=self.min2) & 
(df[self.name]<self.max2)].shape[0] 
        return a,b,c,d 
 
class Bin_question(): 
    def __init__(self, name): 
        self.name = name.split('_')[0] 
        self.title = name 
 
    def groups(self, milk_con): 
        a = df.loc[(df['Q2']<=milk_con) & (df[self.name]==1)].shape[0] 
        b = df.loc[(df['Q2']>milk_con) & (df[self.name]==1)].shape[0] 
        c = df.loc[(df['Q2']<=milk_con) & (df[self.name]!=1)].shape[0] 
        d = df.loc[(df['Q2']>milk_con) & (df[self.name]!=1)].shape[0] 
        return a,b,c,d 
 
    #Duplicated for a quick fix 
    def groups_reverse(self, milk_con): 
        a = df.loc[(df['Q2']>=milk_con) & (df[self.name]==1)].shape[0] 
        b = df.loc[(df['Q2']<milk_con) & (df[self.name]==1)].shape[0] 
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        c = df.loc[(df['Q2']>=milk_con) & (df[self.name]!=1)].shape[0] 
        d = df.loc[(df['Q2']<milk_con) & (df[self.name]!=1)].shape[0] 




    def __init__(self, name, min, max): 
        self.min = min 
        self.max = max 
        self.name = name.split('_')[0] 
        self.title = name 
 
    def groups(self, milk_con): 
        a = df.loc[(df['Q2']<=milk_con) & (df[self.name]>=self.min) & 
(df[self.name]<self.max)].shape[0] 
        b = df.loc[(df['Q2']>milk_con) & (df[self.name]>=self.min) & 
(df[self.name]<self.max)].shape[0] 
        c = df.loc[(df['Q2']<=milk_con) & ((df[self.name]<self.min) | 
(df[self.name]>=self.max))].shape[0] 
        d = df.loc[(df['Q2']>milk_con) & ((df[self.name]<self.min) | 
(df[self.name]>=self.max))].shape[0] 
 
        return a,b,c,d 
 
    #For isolating the highest number 
    def groups_reverse(self, milk_con): 
        a = df.loc[(df['Q2']>=milk_con) & (df[self.name]>self.min) & 
(df[self.name]<self.max)].shape[0] 
        b = df.loc[(df['Q2']<milk_con) & (df[self.name]>self.min) & 
(df[self.name]<self.max)].shape[0] 
        c = df.loc[(df['Q2']>=milk_con) & ((df[self.name]<=self.min) | 
(df[self.name]>=self.max))].shape[0] 
        d = df.loc[(df['Q2']<milk_con) & ((df[self.name]<=self.min) | 
(df[self.name]>=self.max))].shape[0] 
 
        return a,b,c,d 
 
def odds_ratio(milk_con, Q): 
 
    #Note there are two different group methods! 
    if milk_con == 5: 
        a,b,c,d = Q.groups_reverse(milk_con) 
    else: 
        a,b,c,d = Q.groups(milk_con) 
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    #Cant divide by zero! 
    if b == 0 or d == 0: 
        return 0,0,0,0,0 
 
    #Use fisher function to calculate or and pvalue 
    odds_ratio, pvalue = stats.fisher_exact([[a, c], [b, d]]) 
    odds_ratio = round(odds_ratio,3) 
 
    #Log odds ratio 
    L = np.log(odds_ratio) 
    L = round(L,3) 
 
    #Calculate Standard Error 
    if a>0 and b>0 and c>0 and d>0: 
        SE = np.sqrt(1.0/a + 1.0/b + 1.0/c + 1.0/d) 
        LCL = round(L - 2*SE,2) 
        UCL = round(L + 2*SE,2) 
    else: 
        LCL,UCL = 0,0 
 
    print(Q.title,odds_ratio) 
 
    return L,odds_ratio,LCL,UCL,SE,pvalue 
 
#Make list of question objects 
target_questions = [] 




special_qs = [ 
    Ranged_question('Q36',1989,2000), 
    Ranged_question('Q35',1,3), 
    Ranged_question('Q37',0,3), 
    Spec_question('Q35_myself vs not', 2), 
    Spec_range_question('Q36_mill vs z',1990,2000,2000,2020), 
    Spec_question('Q40_chinese vs', 7), 
    Spec_question('Q40_sa vs', 12), 
] 
 
for bq in bin_qs: 
    target_questions.append(Bin_question(bq)) 
for rq in range_qs: 
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    target_questions.append(Ranged_question(rq,3,6)) 
for sq in special_qs: 
    target_questions.append(sq) 
#Make empty dataframes 
q_names = [] 
for q in target_questions: 
    q_names.append(q.title) 
 
or_df = pd.DataFrame(columns = q_names) 
ci_df = pd.DataFrame(columns = q_names) 
se_df = pd.DataFrame(columns = q_names) 
pv_df = pd.DataFrame(columns = q_names) 
 
#Calculate odds ratios and other details for each question and add to dataframes 
for question in target_questions: 
    for milk_con in [1,2,5]: 
        log_odds, odds, LCL, UCL, SE, pvalue = odds_ratio(milk_con, question) 
        or_df.at[milk_con,question.title] = odds 
        ci_df.at[milk_con,question.title] = str(LCL)+", "+str(UCL) 
        se_df.at[milk_con,question.title] = SE 





































#ORDERED FACTOR ANALYSIS 
 
sig.ordered.logit<-function(data){ 
   
  #Set factors as ordered categories 
  for (i in 1:ncol(data)){ 
    data[,i] <- as.ordered(data[,i]) 
  } 
   
  #POLR : proportional odds logistic regression 
  #Hess=TRUE ensures that we get standard errors 
  result <- polr(Q2 ~ ., data, Hess=TRUE) 
   
  #Calculate p-value by comparing t value against the standard normal 
distribution 
  ctable <- coef(summary(result)) 
  p<-pnorm(abs(ctable[,"t value"]) ,lower.tail = FALSE) *2 
  (ctable <-cbind(ctable,"p value" = p)) 
   
  #collect significant values 
  #Temporarily removed - trying to get all results not just significant 
  #sig <- ctable[ctable[,"p value"]<= 0.05,] 
  #sig 
   
  ctable 
   
} 
 
#NONORDERED FACTOR ANALYSIS 
 
sig.unordered.logit<-function(data){ 
   
  #Set factors as categorical 
  for (i in 1:ncol(data)){ 
    data[,i] <- as.factor(data[,i]) 
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  } 
   
  #Initialize data frame that will store significant results 
  sig <- setNames(data.frame(matrix(ncol = 5, nrow = 0)), c("Baseline", 
"Q2_Response", "Predictor", "Relative_Risk", "p_value")) 
   
  #Try using each possible response to Q2 as baseline 
  for (base in c(1,2,3,4,5)){ 
   
    #Set the baseline to the middle value - try others 
    data$Q2 <- relevel(data$Q2, ref=base) 
     
    #Multinomial logistic regression on every nominal factor 
    result <- multinom(Q2 ~ ., data=data) 
     
    #Calculate relative risk aka odds 
    #(probabiliy of choosing one outcome over the probability of choosing the 
baseline) 
    odds <- exp(coef(result)) 
     
    #Find p-values using 2-tailed Z-Test 
    z <- summary(result)$coefficients/summary(result)$standard.errors 
    p <- (1 - pnorm(abs(z), 0, 1)) * 2 
     
     
    #Add every significant result to the final data frame (sig) 
    for (row in rownames(p)){ 
      for (col in colnames(p)){ 
        if (!is.na(p[row,col])){ 
           
           
          #Temporarily removed - trying to get all results not just significant 
          #if (p[row,col] < 0.05 && p[row,col] > 0){ 
             
            new_row <- data.frame(Baseline = base, Q2_Response=row, 
Predictor=col, Relative_Risk=odds[row,col], p_value=p[row,col]) 
            sig <- rbind(sig, new_row) 
             
          #} 
        } 
      } 
    } 
  } 
   
  #Return significant results 
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clean_data<-input[!apply(input == "", 1, all),][-c(1),] #remove blank rows and 
first row from input data 
row.names(clean_data) <-NULL #Reorder row indeces 
 
#Split data into ordered and non-ordered factors 
ordinal_data <- clean_data[,c(2:5,8:32)] #Questions 1-32 except for Q6 and Q7 
unordered_data <- clean_data[,c(1,2,6,7,33:40)] #Q2 (dependent), Q6, Q7, and Q33-
40 
 
#Add column that groups the birth years into ranges 
unordered_data$Q36b <- cut(as.numeric(unordered_data$Q36), c(-
Inf,1989,1994,1999,Inf), c("<90", "90-94", "95-99", "2000+")) 










# plot(Effect(focal.predictors = c('Q11'), test), rug = FALSE, 
